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2001 ANNUAL REMEDIAL ACTION 
GROUND-WATER MONITORING REPORT 
ORMET CORPORATION SUPERFUND SITE 

HANNIBAL, OHIO 

BACKGROUND/INTRODUCTION 

Under the terms of a Consent Decree entered on December 18, 1995 between the United 

States Environmental Protection Agency (USEPA) and the Ormet Primary Aluminum Corporation 

for the Ormet Corporation Superfund Site, Ormet has undertaken Remedial Action (RA) at the site 

consisting of the following: 

• Containment of the plume in the alluvial aquifer through continued pumping of the 

interceptor wells and Ormet Ranney well and treatment of ground water pumped by 

the interceptor wells using ferrous salt precipitation; 

• Installation and operation of a soil flushing system in the Former Spent Potliner 

Storage Area (FSPSA); 

• Capping of the former construction material scrap dump (CMSD) with a multi-layer 

cap, including construction of a TSCA-compliant cell within the CMSD for disposal 

of backwater area sediment containing PCBs; 

• Installation of a drain system around the toe of the former CMSD to collect seeps, 

with treatment of the collected seep water using activated carbon followed by 

treatment at the ground-water treatment plant; 

• Excavation of carbon material from the former carbon runoff and deposition area and 

disposal of the material in the former CMSD; 
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Excavation of sediment from the former Outfall 004 backwater area and disposal of 

the sediment in the CMSD; and 

Relocation of the Outfall 004 channel. 

Areas of the site that were subject to remedial action are shown in Figure 1. 

Remedial construction was initiated in April 1997 and was certified as being complete in 

August 1998. During the period from Augustl998 through October 1998, the FSPSA soil flushing 

system was operated on a trial basis, with flushing occurring for a period of approximately three 

hours per day. Beginning in April 1999, the soil flushing system began full operation (i.e., flushing 

for eight hours per day). To reduce ponding of water which occurred over a portion of the FSPSA, 

the flushing schedule was modified during 2001. Under the modified schedule, the flushing system 

is on for 1 Vi hours and off for % of an hour for a total of about 14 hours per day. The flushing 

system is not operated during that period when freezing of the lines could occur and the ground may 

be frozen, typically from November through March. 

As specified in the Statement of Work (SOW) attached to the Consent Decree, Ormet began 

a program of routine ground-water monitoring in conjunction with the completion of remedial 

construction. The purpose of ground-water monitoring is to document/evaluate changes in ground

water conditions beneath the site associated with the remedial actions. To provide a baseline 

characterization of ground-water conditions immediately prior to remedial activities, a sitewide 

ground-water monitoring event was conducted during May 5 to 9, 1997. Routine ground-water 

monitoring was initiated in May 1998. Ground- water monitoring activities have been conducted in 

accordance with the Remedial Action Ground-Water Monitoring Plan (Revision 1 - April 28,1997), 

which was submitted to the USEPA during Remedial Design. 
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SUMMARY OF GROUND-WATER MONITORING PROGRAM 

The current system of ground-water monitoring wells and piezometers at the Ormet site is 

shown in Figure 1. Under the RA Ground-Water Monitoring Plan, monitoring is to be conducted 

three times per year (approximately once every four months). During 2001, ground-water monitoring 

events were conducted during January 16 and 17, May 7 to 10, and September 10 and 11. 

Each monitoring event included measurement of water-level elevations at all MW- and TH-

series monitoring wells, PPB-series piezometers monitoring the alluvial aquifer, and at the Ohio 

River pool measuring points RP-1 and RP-2. Water-level elevation data collected in conjunction 

with the 2001 monitoring events are provided in Tables 1, 2, and 3, respectively. 

During each monitoring event, ground-water samples were collected from the following wells 

located within and downgradient of the FSPSA: 

MW-2 MW-31 

MW-5 MW-32 

MW-16 MW-35 

MW-18 MW-36 

MW-28 MW-37 

Each monitoring event also included sampling of monitoring well MW-12, located immediately 

downgradient of the CMSD. These wells were identified in the RA Ground-Water Monitoring Plan 

as Points of Compliance, as required under Section II.6. of the Consent Decree SOW. 

The RA Ground-Water Monitoring Plan specifies that one monitoring event each year is to 

be an expanded monitoring event which includes sampling of selected wells not hydraulically 

downgradient from any of the potential source areas at the site (i.e., background wells) and additional 

wells located within the plume outside of the FSPSA. These wells include the following: 
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MW-1 MW-29S&D 

MW-7 (background) MW-30 

MW-8 MW-34S & D 

MW-10 MW-39S&D 

MW-11 MW-40S&D 

MW-15 MW-41 (background) 

MW-17 MW-42S&D 

MW-19 (background) 

Water Sampling Log forms for each of the monitoring events conducted during 2001 are provided 

in Appendix A. 

The primary purpose of the annual expanded monitoring event is to collect data to facilitate 

preparation of plume isopleth maps. Based on the isopleth maps, estimates of contaminant mass-in-

place and the total area of the aquifer exceeding cleanup goals for selected indicator parameters were 

made and compared with estimates based on historical monitoring results as a means of assessing 

the progress of the remediation program. The expanded monitoring event to characterize baseline 

conditions at the start of remedial construction in 1997 was conducted in May. To enable more 

direct comparison of the associated estimates of contaminant mass-in-place and aquifer area 

exceeding cleanup goals, subsequent expanded monitoring events have also been conducted during 

May. 

Ground-water samples from all monitoring wells were analyzed for constituents for which 

cleanup goals were specified in the Record of Decision (ROD) for the site; i.e., arsenic, beryllium, 

cyanide, manganese, vanadium, and fluoride. Samples were also analyzed for pH, specific 

conductance, and sodium, which are additional indicators of the plume in the alluvial aquifer. 

Tetrachloroethene (PCE) was analyzed in samples from the MW-2, MW-5, MW-18, MW-30, and 

MW-31 monitoring wells, in which PCE was detected during the Remedial Investigation (RI). 

Ground-water analyses were performed by Kemron Environmental Services, Inc. (Kemron) of 
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Marietta, OH. Kemron also provided analytical services during the RI, for treatability testing 

performed during Remedial Design, and during remedial construction. Methods used by Kemron 

to analyze ground-water samples from the RA monitoring events were as shown below. 

Analytical Parameter 

Arsenic 

Beryllium 

Manganese 

Vanadium 

Cyanide (total) 

Cyanide (amenable) 

Fluoride 

Tetrachloroethene 

pH 

Specific Conductance 

Sodium 

Analytical Method 

SW846/6010A-traceICP 

SW846/6010A-traceICP 

SW846/6010A 

SW846/6010A 

SW846/9010A 

SW846/9010A 

EPA 340.2 

SW846/8260A 

EPA 150.1 

EPA 120.1 

SW846/6010A 

Ground-Water 

Clean-Up Goal f ue/L) 

10* 

4 

230* 

260 

N/A 

200 

4000 

5 

N/A 

N/A 

N/A 

Reporting 

Limit (ug/L) 

4 

0.5 

10 

10 

10 

10 

100 

5 

N/A 

N/A 

500 

N/A - Not Applicable 
- Final determination of cleanup goals for arsenic and manganese are pending. The USEPA and Ormet negotiated a Consent 

Decree and associated Statement of Work for implementation of the ROD. Because arsenic and manganese are common 
ground-water constituents in the Ohio River Valley and can occur naturally at concentrations above the cleanup goals 
presented in the ROD, the SOW specified that as part of the Remedial Design process, Ormet would conduct a statistical 
evaluation to determine background levels of arsenic and manganese in the alluvial aquifer. The resulting background 
levels would then be considered for use as cleanup goals in place of the levels presented in the ROD. The results of the 
statistical analyses, which were presented to USEPA in the August 28,1996 HydroSystems Management, Inc. report titled, 
"Statistical Analyses of Background Levels of Manganese and Arsenic in Ground Water", indicated background levels of 
40 ug/L for arsenic and 9,780 ug/L for manganese. 

Laboratory analytical reports for the 2001 monitoring events are provided in Appendix B. The 

analytical results are summarized in Table 4. For purposes of comparison. Table 4 also includes 

historical results for the parameters and wells being monitored. Analytical results for the 2001 
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monitoring events were validated by applying principles and concepts of the USEPA National 

Functional Guidelines. A data validation summary report is provided in Appendix C. 
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RESULTS OF 2001 REMEDIAL ACTION GROUND-WATER MONITORING 

GROUND-WATER FLOW 

Water-level elevation data collected during the 2001 monitoring events (Tables 1 through 

3) were used to construct the water table contour maps shown in Figures 2, 3, and 4. The ground

water elevation contours and associated ground-water flow patterns shown in Figures 2 through 4 

are consistent with those previously mapped, indicating that the ground-water pumping component 

of the site remedy is effective in containing the plume in the alluvial aquifer beneath the Ormet 

Reduction Mill property and extracting contaminated ground water for treatment at Ormet's ground

water treatment plant. Ground-water flow in the alluvial aquifer is generally from northeast to 

southwest, toward the Ormet Reduction Mill Ranney well and interceptor wells. Current pumping 

maintains the water table at an elevation that is below the pool elevation of the Ohio River, and a 

hydraulic potential does not exist for the natural discharge of ground water from the alluvial aquifer 

to the Ohio River along the river/plant boundary. The ground-water elevation contour maps for the 

2001 monitoring events indicate that the operation of the FSPSA soil flushing system has had no 

discemable effect on ground-water flow patterns beneath that area of the site and has not caused a 

reversal of hydraulic gradients, such that ground water would discharge from the alluvial aquifer to 

the Ohio River. 

Pumping by the Ormet Reduction Mill Ranney well and the Ormet Rolling Mill Ranney well 

(located approximately 2000 feet west of the Reduction Mill Ranney well) have created large cones 

of influence around each pumping center, which converge to form a gently rounded ground-water 

divide, situated roughly parallel to and west of the fenceline separating the two plants. A ground

water divide is a high point, or ridge, in the surface of the water table. The ground-water divide 

creates a hydraulic barrier, such that ground water on the west side of the divide flows toward the 

Rolling Mill Ranney well, and ground water on the east side flows toward the Reduction Mill 

Ranney well and interceptor well. By this condition, a hydraulic potential does not exist for ground 

water beneath the Reduction Mill to flow toward the Rolling Mill Ranney well. 
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GROUND-WATER QUALITY 

Time vs. Concentration Trends 

To evaluate changes in plume concentrations within the alluvial aquifer beneath the Ormet 

site, concentration versus time graphs were prepared for each monitoring parameter for which a 

cleanup goal was established in the ROD, with each parameter being graphed separately for each of 

the compliance point wells identified in the RA Ground-Water Monitoring Plan (see Appendix D). 

Analytical results for sodium have also been graphed, because it is an additional indicator of overall 

water quality in the plume. The graphs show the analytical results for the 2001 monitoring events, 

along with previous data. Summaries of time versus concentration trends and comparisons of the 

latest reported concentrations versus cleanup goals or background concentrations for the compliance 

wells are provided in the following tables. Possible time versus concentration trends were evaluated 

primarily with regard to the period since remediation was initiated at the site (e.g., 1997 or later). 
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SUMMARY OF TIME VS. CONCENTRATION TRENDS 

Wells within FSPSA 

MW-32 

MW-35 

MW-36 

MW-37 

Downgradient Edge 

of FSPSA 

MW- 16 

MW-18 

MW-28 

MW-31 

Mid - Plant Area 

MW-2 

MW-5 

Downgradient of CMSD 

MW-12 

TOTAL 

CN 

I 

I 

U 

t 

1 

1 

! 

< 

AMEN, 

CN 

f 

^ 

< 

As Be Mn V 

< 

< I 

< t 

< < 

< < 

< 

< < 

Na 

< 

< 

< 

! 

< 

< 

Total CN - Total Cyanide; Amen. CN - Amenable Cyanide; As - Arsenic; Be - Beryllium; Mn - Manganese; V 

Vanadium; F - Fluoride; Na - Sodium 

II - Trend of increasing concentration. II - Trend of decreasing concentration. 

- - No apparent trend. < - Predominantly below detection results. 

Combinations of symbols indicate changes in trends. 
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COMPARISON OF LATEST REPORTED CONCENTRATION 

VERSUS CLEANUP GOALS/BACKGROUND<'> 

10 

AMEN. 

CN 

Wells within FSPSA 

MW-32 

MW-35 

MW-36 

MW-37 

As Be 

+ 

* 

Mn 

+ 

+ 

+ 

+ 

Downgradient Edge of FSPSA 

MW-16 

MW-18 

MW-28 

MW-31 

+ + 
+ 

* 

+ 

Mid-Plant Area 

MW-2 

MW-5 

+ 
+ 

Downgradient of CMSD 

MW-12 + 

Amen. CN - Amenable Cyanide; As - Arsenic; Be - Beryllium; Mn - Manganese; V - Vanadium; F - Fluoride 
* - Latest result at or below ROD Cleanup Goal. 
+ - Latest result above Cleanup Goal, but below background. 
Blanks indicate latest result is above cleanup goal. For arsenic, a blank indicates latest result is above background. 
(1) Background values calculated by HMI (August, 1996). Arsenic background = 40 fig/L; manganese background 

= 9,780 ug/L. 
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Discussions of the time versus concentrations trends for each parameter for which a cleanup goal has 

been established are provided in the following secfions. 

Cyanide (Amenable to Chlorination) 

The cleanup goal for cyanide established in the ROD (0.2 mg/L) is the Safe Drinking Water 

Act Maximum Contaminant Level (MCL) for cyanide amenable to chlorination. Cyanide amenable 

to chlorination is that portion of total cyanide which is weakly bound in cyanide complexes or is in 

the form of free (non-complexed) cyanide. Cyanide amenable to chlorination is a more reactive 

form of cyanide than the more strongly bound metal-cyanide complexes (e.g., iron cyanide). The 

form of cyanide occurring in the ground water beneath the Ormet site appears to be predominantly 

the stable cyanide complexes, which exhibit relatively low toxicity. This interpretation is supported 

by the relative concentrations of total versus amenable or free cyanide reported in ground-water 

samples from the site; i.e., the concentrafion of amenable or free cyanide is typically much lower 

than the total cyanide concentration in a sample. Also, the area of the alluvial aquifer containing 

concentrations of amenable cyanide above the cleanup goal is smaller than the area of aquifer 

containing total cyanide at levels above 0.2 mg/L. This comparison is fiirther discussed later in this 

report. 

Analyses for amenable cyanide tend to be subject to a higher degree of variability than other 

plume indicators, such as total cyanide and fluoride. Consequently, concentration versus time graphs 

for amenable cyanide are somewhat erratic and exhibit less consistent trends. For this reason, the 

long-term concentration trends for amenable cyanide at a given monitoring well are more significant 

than fluctuations observed from one monitoring event to the next. 

Concentration versus time graphs for total cyanide and amenable cyanide are presented in 

Appendix D-1 and D-2, respectively. At two of the eleven compliance point wells (MW-12 and 

MW-28), the most recently reported amenable cyanide concentration was below the clean-up goal 

of 0.2 mg/L. Amenable cyanide results for MW-12 are predominantly below detection. At two of 
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the wells (MW-2 and MW-5), amenable cyanide concentrations exhibit an upward trend. The seven 

remaining compliance wells exhibit no consistent trend. 

Fluoride 

Of the main plume indicators, fluoride is less prone to analytical variability than cyanide, 

and is potentially a more reliable indicator of changes in overall plume quality. Concentration versus 

time graphs for fluoride for each of the compliance wells are provided in Appendix D-3. 

The most recent result for fluoride was below the cleanup goal of 4 mg/L at two of the eleven 

compliance point wells, MW-12 and MW-28, and a downward concentration trend was observed 

at four of the compliance wells (MW-5, MW-18, MW-36, and MW-37). The only compliance well 

in which the concentration of fluoride exhibits an increasing trend is MW-16. The remaining four 

compliance wells exhibit no consistent trend. As shown on the ground-water contour maps for the 

2001 monitoring events, (Figures 2,3, and 4), the MW-16 monitoring well is located downgradient 

of the FSPSA soil flushing area. Increases in concentrations of fluoride at MW-16 are believed to 

reflect the migration of higher concentrations of fluoride resulting from the increased leaching of 

residual spent potliner materials in the soil of the FSPSA due to soil flushing. 

Arsenic 

Concentration versus time graphs for arsenic for each of the compliance point wells are 

provided in Appendix D-4. At six of the eleven compliance point wells, MW-5, MW-12, MW-28, 

MW-32, MW-35, and MW-37, the concentrations of arsenic reported for the most recent sampling 

event are below the clean-up goal of 0.01 mg/L. At MW-12 and MW-28, arsenic concentrations 

have been consistently below detection. Data for the MW-18 well shows an increasing trend while 

data for five of the compliance wells (MW-5, MW-31, MW-35, MW-36, and MW-37) show a 

decreasing trend. 
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As discussed earlier in this report, the final cleanup goal for arsenic is pending. In the ROD, 

the cleanup goal for arsenic was set at 0.010 mg/L. The MCL for arsenic is 0.050 mg/L. Because 

arsenic is a common constituent of ground water in the Ohio River Valley for which naturally-

occurring concentrations can exceed the cleanup goal presented in the ROD, the SOW specified that 

as part of the Remedial Design process, Ormet would conduct a statistical evaluation to determine 

the background level of arsenic in the alluvial aquifer. The resulting background level would then 

be considered for use as the cleanup goal in place of the level presented in the ROD. The results of 

the statistical analyses, which were presented to USEPA in the August 28, 1996 HydroSystems 

Management, Inc. report fifled, "Statistical Analyses of Background Levels of Manganese and 

Arsenic in Ground Water", indicated a background level of 0.040 mg/L for arsenic. At six of the 

compliance wells (MW-5, MW-12, MW-28, MW-32, MW-35, and MW-37), the most recent results 

are below the 0.010 mg/L cleanup goal presented in the ROD. At two additional wells, MW-16 and 

MW-36, the most recent result is below the background level for arsenic. 

Beryllium 

Concentration versus time graphs for beryllium are provided in Appendix D-5. The cleanup 

goal for beryllium established in the ROD was the MCL, 0.004 mg/L. Beryllium was reported above 

the MCL only in samples collected during the Phase I RI (June/July 1988) and only at two wells: 

MW-18 and MW-37. Since the Phase I RI, beryllium has been consistently below the MCL in all 

samples analyzed, including samples from all of the compliance point monitoring wells during each 

of the 2001 monitoring events. 
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Manganese 

Concentration versus time graphs for manganese are provided in Appendix D-6. Manganese 

results for MW-5, MW-31, and MW-37 show slight increasing trends during more recent 

monitoring events. Recent results for MW-16 and MW-35 show a decreasing trend. The data for 

the remaining six compliance wells exhibit no consistent trend with regard to manganese. As 

discussed above for other monitoring parameters, the MW-31 well is located near the downgradient 

edge of the FSPSA soil flushing area. Increases in manganese concentrations at this well are 

believed to reflect increased leaching of residual spent potliner materials in the soil of the FSPSA 

as a result of soil flushing. 

As discussed for arsenic, the final cleanup goal for manganese is pending. In the ROD, the 

cleanup goal for manganese was set at 0.230 mg/L. Because manganese is a common constituent 

of ground-water in the Ohio River Valley for which naturally-occurring concentrations can be well 

above the cleanup goal presented in the ROD, the SOW specified that as part of the remedial Design 

process, Ormet would conduct a statistical evaluation to determine the background level of 

manganese in the alluvial aquifer. The resulting background level would then be considered for use 

as the cleanup goal in place of the level presented in the ROD. The results of the statistical analyses, 

which were presented to USEPA in the August 28, 1996 HydroSystems Management, Inc. report 

titled, "Statistical Analyses of Background Levels of Manganese and Arsenic in Ground Water", 

indicated a background level of 9,780 ug/L for manganese. 

At MW-28, the most recent results for manganese are below the 0.230 mg/L cleanup goal 

presented in the ROD. Manganese concentrations were below the background level in all of the 

compliance wells during each of the 2001 monitoring events. 
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Vanadium 

Concentration versus time graphs for vanadium are provided in Appendix D-7. The cleanup 

goal for vanadium established in the ROD was 0.260 mg/L. As with beryllium, vanadium was 

reported at or above the cleanup goal only in samples collected during the Phase I RI (June/July 

1988) and only at one well: MW-37. Since the Phase 1 RI, vanadium has been consistently below 

the cleanup goal in all samples analyzed, including samples from all of the compliance point 

monitoring wells during all of the 2001 monitoring events. 

Tetrachloroethene (PCE) 

Under the RA Ground-Water Monitoring Plan, analyses for tetrachloroethene (PCE) were 

performed on samples from the five compliance wells where PCE was detected during the RI, MW-

2, MW-5, MW-18, MW-30, and MW-31. Concentration versus time graphs for PCE for these five 

wells are provided in Appendix D-8. Since the Phase I RI, PCE concentrations have shown a decline 

at MW-2 and MW-5; PCE levels have increased at MW-18 and MW-30. The cleanup goal for PCE 

is the MCL of 0.005 mg/L. The most recent results for PCE were at or below the MCL (also the 

detection limit) at MW-2 and MW-5, indicating that, since the RI, the area of the aquifer affected 

by PCE has decreased. 

Contaminant Mass-in-Place 

In accordance with Section 1I.3.C. of the Consent Decree SOW, data from the May 2001 

expanded routine monitoring event were used to estimate the masses of fluoride and cyanide (the 

primary plume indicators) in the alluvial aquifer as a means of evaluating the progress of the 

remediation. The procedure, used for estimating the mass-in-place was as described in the RD Work 

Plan and the HydroSystems Management, Inc. (HMI) report fitled, "Estimation of Dissolved 

Contaminant Mass in the Alluvial Aquifer, Ormet Primary Aluminum Corporation Superfiand Site, 
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Hannibal, Ohio" (August 28, 1996) that was submitted to the USEPA in conjunction with the 30% 

RD submittal. The approach used for estimation of contaminant mass-in-place is based on methods 

described in "Methods for Monitoring Pump-and-Treat Performance" (USEPA, July 1994). Results 

of the mass-in-place estimates for fluoride and cyanide are summarized in Table 5. For comparison. 

Table 5 also includes fluoride and cyanide mass-in-place estimates based on previous monitoring 

events. The mass-in-place estimates are based on the fluoride and total cyanide isopleth maps shown 

in Figures 5 and 6. Data and supporting calculations for the May 2001 mass-in-place estimates are 

provided in Appendix E. Data and supporting calculations for the previous mass-in-place estimates 

have been submitted to the USEPA in prior reports. 

Based on the estimates presented in Table 5, the mass of fluoride in the alluvial aquifer 

declined substantially during the period from June 1988 through January 1995, from approximately 

85,700 pounds to a little more than 28,000 pounds (approximately 67%). The fluoride mass-in-place 

calculated in 1997 (slightly more than 29,000 pounds) showed little change over 1995. The value 

calculated in 1998 indicated a further reduction in the fluoride mass to under 24,000 pounds (a 

decrease of nearly 18% from 1997). However, the fluoride mass-in-place calculated in 1999, some 

30,400 pounds, represented an increase of more than 27% over the 1998 value. In 2000, the fluoride 

mass-in-place was esfimated to be just over 27,000 pounds, a decrease of about 11% from 1999. 

Using the 2001 monitoring data, the fluoride mass-in-place was estimated at 21,741 poimds, a 

decrease of about 20% from 2000. 

The mass-in-place estimates for cyanide exhibit a similar pattern, with substantial decreases 

during the period from 1988 to 1998 (from over 6,800 pounds to about 2,600 pounds, a reduction 

of nearly 62%), an increase of over 100% in 1999 to nearly 5,600 pounds, followed by a decrease 

of about 16% in 2000 to under 4,700 pounds. The cyanide mass-in-place estimated for 2001 

decreased by 379 pounds (about 8%) from 2000. 

To assess the extent to which cyanide and fluoride continue to leach from soil in the FSPSA, 

the masses of fluoride and cyanide removed from the aquifer through pumping of the interceptor 
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wells and Raimey well for the period between the two most recent expanded monitoring events (i.e., 

May 2000 through May 2001) were calculated and compared to the estimated masses in the aquifer. 

The masses of cyanide and fluoride removed through pumping of the interceptor wells were 

calculated using daily analytical and flow data for the influent to Ormet's ground-water treatment 

plant, which receives the water pumped by the interceptor wells. The masses of cyanide and fluoride 

removed through pumping of the Reduction Mill Ranney well were calculated using quarterly 

analytical data and daily flow data collected by Ormet for NPDES reporting purposes. 

During the period from May 2000 to May 2001, approximately 19,650 pounds of fluoride 

and approximately 2,900 pounds of cyanide (total) were removed from the alluvial aquifer by the 

interceptor wells and Ranney well. During the same period, the estimated mass of fluoride in the 

aquifer decreased by approximately 5,330 pounds and the estimated mass of cyanide decreased by 

approximately 380 lbs. 

As discussed in the ROD and the remedial design documents for the Ormet site, the purpose 

of soil flushing in the FSPSA is to accelerate the rate at which contaminants are leached from the 

source area soils and subsequently removed from the aquifer and treated. As discussed in the 1999 

RA Ground-Water Monitoring Report, the increases in the mass of fluoride and cyanide in the 

aquifer that occurred between 1998 and 1999, despite the substantial masses of fluoride and cyanide 

removed from the aquifer during the same period through the pumping of the interceptor and Rarmey 

wells, are attributed to an increase in the rate of leaching of residual spent potliner material in the 

FSPSA as a result of the start of soil flushing in that area. Over time, as the leachable material in 

the soils in the FSPSA is depleted, the removal of fluoride and cyanide mass from the aquifer 

through pumping of the interceptor and Ranney wells is expected to again result in decreases in the 

contaminant mass-in-place. The reductions in the estimated fluoride and cyanide masses from 1999 

to 2001 suggest such a trend. Figure 9 shows graphs of the estimated masses of fluoride and 

cyanide in the aquifer versus time. These graphs reflect the initial increases in the masses of these 

constituents in the aquifer caused by the start-up of soil flushing in the FSPSA, followed by declines 

as the leachable material in the FSPSA is depleted. 

HydroSystems Management, Inc. 
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Aquifer Area Above Cleanup Goals 

As a ftirther check of the progress of the remediation, the approximate areas of the aquifer 

containing fluoride and cyanide at concentrations above their respective cleanup goals were 

estimated using analytical results from the May 2001 sampling event. The results are sunmiarized 

in Table 5. The estimates of aquifer areas above the cleanup goal are based on the fluoride and 

amenable cyanide isopleth maps shown in Figures 5 and 7, respectively. For comparison. Table 5 

also includes estimates of the aquifer areas above the fluoride and cyanide cleanup goals prepared 

for previous monitoring events. These estimates are based on plume isopleth maps submitted to the 

USEPA in previous reports. 

The area of the alluvial aquifer containing fluoride above the cleanup goal increased slightly 

between 1988 (approximately 43 acres) and 1995 (approximately 48 acres). Between 1995 and 

1998, the area above the cleanup goal for fluoride decreased nearly 24%, from over 48 acres to 

approximately 37 acres. Following the start of soil flushing in the FSPSA in 1998, the area of 

aquifer above the fluoride cleanup goal increased approximately 18% to nearly 44 acres. Similar to 

the trend for fluoride mass-in-place, the increase in aquifer area above the cleanup goal between 

1998 and 1999 was followed by a decrease of about 5% from 1999 to 2000. From 2000 to 2001, the 

area of the aquifer with fluoride concentrations above the clean-up goal decreased slightly (0.5%). 

The area of the aquifer with concentrations of amenable cyanide above the cleanup goal of 

0.2 mg/L shows a substantially greater degree of variability than for fluoride. As discussed 

previously, analyses for amenable cyanide tend to be subject to a higher degree of variability than 

other plume indicators, such as total cyanide and fluoride. For these reasons, trends in the area of 

the aquifer with amenable cyanide above its cleanup goal tend to be less consistent and should be 

viewed over the long-term. The area of the aquifer exceeding the cleanup goal for amenable cyanide 

that was calculated using data from the 2001 expanded monitoring event was 36.7 acres, compared 

to 36.5 acres in 2000. 

HydroSystems Management, Inc. 



19 

As discussed previously in this report, analytical results for total cyanide and cyanide 

amenable to chlorination indicate that the form of cyanide occurring in the groimd water beneath the 

Ormet site is predominantly the stable, cyanide complexes. This interpretation is supported by a 

comparison of the area of the alluvial aquifer with total cyanide concentrations above 0.2 mg/L to 

the area of the aquifer with amenable cyanide concentrations above 0.2 mg/L. As shown in Figure 

8, the area of the aquifer with amenable cyanide above 0.2 mg/L is less than the area with total 

cyanide above 0.2 mg/L. 

HydroSystems Management, Inc. 



20 

SUMMARY/CONCLUSIONS 

Pumping of Ranney well and interceptor wells continues to provide containment of the 

plume beneath the Ormet property and removes contaminant mass from the alluvial aquifer. 

Operation of the soil flushing system had no discemable effect on ground-water flow patterns 

beneath the FSPSA. Along the river/plant boundary, the flow of ground water continues to 

be from the river to the aquifer. 

Analytical results for the 2001 monitoring events suggest increased leaching of residual spent 

potliner materials in the soil of the FSPSA as a result of soil flushing. 

Pumping of the interceptor wells and Ranney well removed approximately 19,650 pounds 

of fluoride and approximately 2,900 pounds of cyanide from the alluvial aquifer during the 

period May 2000 to May 2001. 

During the same period, the estimated mass of fluoride in the aquifer decreased by about 

5,330 pounds (nearly 20%) and the mass of cyanide in the aquifer decreased by about 380 

pounds (about 8%). 

The decreases in the estimated masses of fluoride and cyanide in the aquifer are substantially 

less than the masses of fluoride and cyanide removed through pumping of the interceptor and 

Ranney wells. These data indicate the continued contribution of fluoride and cyanide to the 

aquifer, due largely to the enhanced leaching of residual spent potliner material in the FSPSA 

by soil flushing. 

Over time, as the leachable material in the soils in the FSPSA is depleted, the removal of 

fluoride and cyanide mass from the aquifer through pumping of the interceptor and Ranney 

HydroSystems Management, Inc. 
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wells is expected to result in decreases in the contaminant mass-in-place. Decreases in the 

masses of fluoride and cyanide in the aquifer between 1999 and 2001 suggest such a trend. 

The estimated area of the alluvial aquifer with fluoride concentrations above the cleanup goal 

set forth in the ROD decreased by 0.5% between 2000 and 2001. 

The estimated area of the aquifer with amenable cyanide concenfrations above the cleanup 

goal set forth in the ROD increased by 0.5% between 2000 and 2001. 

Reductions in the area of the plume in the alluvial aquifer and the contaminant mass-in-place 

were occurring prior to the completion of Remedial Construction and fiiU-time operation of 

the FSPSA soil flushing system. These improvements in site conditions are attributable to 

operational changes and remedial activities undertaken by Ormet prior to the Superfund 

project, including pumping of wells that intercept the plume, which has been ongoing since 

1972, and discontinued use of the disposal ponds and the potliner storage area. 

Although the area of the aquifer with fluoride and cyanide concentrations above the clean-up 

goals has remained relatively unchanged over the past two years, overall concentration 

trends, decreases in the estimated masses of fluoride and cyanide in the alluvial aquifer, and 

the rates of fluoride and cyanide mass removal through pumping indicate continued 

improvement of ground-water quality in the alluvial aquifer. 

HydroSystems Management, Inc. 
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TABLE 1 
WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 
HANNIBAL, OHIO 

DATE: JANUARY 16, 2001 

Page 1 of 2 

WATER-LEVEL 
MEASURING POINT 

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

MW-7 

MW-8 

MW-9 

MW-10 

MW-11 

MW-12 

MW-13 

MW-14 

MW-15 

MW-16 

MW-17 

MW-18 

MW-19 

MW-20 

MW-2 is 

MW-21d 

MW-22S 

MW-22d 

MW-23S 

MW-23d 

MW-24S 

MW-24d 

MW-25 

MW-26S 

MW-26d 

MW-27 

MW-28 

MW-29S 

MW-29d 

MW-30 

MW-31 

MW-32 

MW-34S 

MW-34d 

MW-35 

MW-36 

MW-37 

MW-38 

MW-39S 

MW-39d 

MW-40S 

MW-40d 

MW-41 

MW-42S 

MW-42d 

MW-44b 

MW-44d 

MEASURING 

POINT ELEVATION 
(fl. MSL) 

668.07 

668.12 

645.17 

661.07 

668.16 

667.94 

667.71 

666.59 

667.16 

667.31 

636.73 

661.44 

653.59 

657.31 

662.72 

655.03 

660.91 

662.03 

632.33 

664.02 

663.60 

667.47 

667.21 

663.18 

663.41 

667.88 

667.75 

667.73 

665.54 

665.59 

667.86 

663.27 

653.40 

653.07 

667.58 

661.59 

656.66 

655.67 

654.67 

661.90 

655.14 

661.14 

666.64 

657.30 

657.18 

662.22 

661.95 

637.67 

654.37 

654.34 

662.01 

661.76 

DEPTH TO 

WATER 
(feet) 

55.63 

59.97 

32.78 

62.40 

67.97 

61.10 

74.69 

72.98 

74.66 

67.89 

25.30 

43.48 

39.88 

39.29 

50.96 

39.08 

40.86 

42.99 

13.41 

69.90 

69.49 

73.72 

73.49 

68.79 

69.16 

74.84 

74.76 

66.74 

72.14 

72.28 

68.72 

23.40 

42.08 

41.67 

49.86 

48.90 

41.69 

39.13 

37.20 

36.70 

39.92 

22.86 

21.53 

42.83 

42.52 

54.02 

53.88 

13.94 

41.95 

41.82 

54.29 

54.87 

GROUND-WATER 
ELEVATION 

(ft. MSL) 

612.44 

608.15 

612.39 

598.67 

600.19 

606.84 

593.02 

593.61 

592.50 

599.42 

611.43 

617.96 

613.71 

618.02 

611.76 

615.95 

620.05 

619.04 

618.92 

594.12 

594.11 

593.75 

593.72 

594.39 

594.25 

593.04 

592.99 

600.99 

593.40 

593.31 

599.14 

639.87 

611.32 

611.40 

617.72 

612.69 

614.97 

616.54 

617.47 

625.20 

615.22 

638.28 

645.11 

614.47 

614.66 

608.20 

608.07 

623.73 

612.42 

612.52 

607.72 

606,89 
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TABLE 1 (CONT.) 

WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 

HANNIBAL, OHIO 

DATE: JANUARY 16, 2001 

WATER-LEVEL 

MEASURING POINT 

PPB-or 

PPB-02S* 

PPB-02d+ 

PPB-04+ 

PPB-05* 

PPB-06+ 

PPB-07* 

PPB-09+ 

PPB-10* 

PPB-14* 

TH-3 

TH-10 

TH-11 

TH-15 

TH-16 

TH-17 

RP-1 

RP-2 

MEASURING 

POINT ELEVATION 

(ft. MSL) 

663.24 

663.14 

662.78 

661.57 

661.62 

663.04 

661.71 

664.30 

663.45 

660.64 

667.81 

658.17 

659.08 

663.62 

664.62 

663.93 

643.17 

643.05 

DEPTH TO 

WATER 

(feet) 

22.25 

18.12 

44.76 

47.27 

21.68 

49.22 

Not Measured 

44.82 

16.54 

Not Measured 

61.28 

39.53 

37.74 

70.49 

70.61 

69.72 

19.78 

19.52 

GROUND-WATER 

ELEVATION 

(ft. MSL) 

640.99 

645.02 

618.02 

614.30 

639.94 

613.82 

-
619.48 

646.91 

-
606.53 

618.64 

621.34 

593.13 

594.01 

594.21 

623,39 

623.53 

Ail MW-series wells are measured from ttie top of the PVC casing. 

Atl TH-series wells are measured from the top of steel casing. 

River pool (RP) measuring points are located on the walkway below the dry scrubbers. 

' - Designates a perched zone piezometer 

+ - Designates an alluvial aquifer piezometer. 

0311ANN-01-1.123 
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TABLE 2 
WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 
HANNIBAL, OHIO 

DATE: MAY 7, 2001 

Page 1 of 2 

WATER-LEVEL 

MEASURING POINT 

MW-1 

MW'2 

MW'3 

MW-4 

MW-5 

MW-7 

MW-8 

MW-9 

MW-10 

MW-11 

MW-12 

MW-13 

MW-14 

MW-15 

MW-16 

MW-17 

MW-18 

MW-19 

MW-20 

MW-21S 

MW-21d 

MW-22S 

MW-22d 

MW-23S 

MW-23d 

MW-24S 

MW-24d 

MW-25 

MW-26S 

MW-26d 

MW-27 

MW-28 

MW-29S 

MW-29d 

MW-30 

MW-31 

MW-32 

MW-34S 

MW-34d 

MW-35 

MW-36 

MW-37 

MW-38 

MW-39S 

MW-39d 

MW-40S 

MW-40d 

MW-41 

MW-42S 

MW-42d 

MW-44S 

MW-44d 

MEASURING 
POINT ELEVATION 

(ft. MSL) 

668.07 

668.12 

645.17 

661.07 

668.16 

667.94 

667.71 

666.59 

667.16 

667.31 

636.73 

661.44 

653.59 

657.31 

662.72 

655.03 

660.91 

662.03 

632.33 

664.02 

663.60 

667.47 

667.21 

663.18 

663.41 

667.88 

667.75 

667.73 

665.54 

665.59 

667.86 

663.27 

653.40 

653.07 

667.58 

661.59 

656.66 

655.67 

654.67 

661.90 

655.14 

661.14 

666.64 

657.30 

657.18 

662.22 

661.95 

637.67 

654.37 

654.34 

662.01 

661.76 

DEPTH TO 
WATER 

(feet) 

55.90 

59.97 

31.66 

63.13 

68.63 

61.44 

76.01 

74.53 

76.14 

68.60 

25.01 

42.91 

39.45 

38.64 

50.69 

38.55 

40.27 

42.35 

12.78 

71.56 

71.17 

75.29 

75.06 

70.01 

70.84 

76.33 

76.23 

67.04 

73.66 

73.81 

69.18 

22.34 

41.82 

41.41 

49.45 

48.45 

41.03 

38.49 

36.58 

36.38 

39.15 

21.93 

20.75 

42.36 

42.02 

53.97 

53.82 

13.28 

41.58 

41.45 

54.31 

54.91 

GROUND-WATER 
ELEVATION 

(ft. MSL) 

612.17 

608.15 

613.51 

597.94 

599.53 

606.50 

591.70 

592.06 

591.02 

598.71 

611.72 

618.53 

614.14 

618.67 

612.03 

616.48 

620.64 

619.68 

619.55 

592.46 

592.43 

592.18 

592.15 

593.17 

592.57 

591.55 

591.52 

600.69 

591.88 

591.78 

598.68 

640.93 

611.58 

611.66 

618.13 

613.14 

615.63 

617.18 

618.09 

625.52 

615.99 

639.21 

645.89 

614.94 

615.16 

608.25 

608.13 

624.39 

612.79 

612.89 

607.70 

606.85 
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TABLE 2 (CONT.) 

WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 

HANNIBAL. OHIO 

DATE: MAY 7, 2001 

Page 2 of 2 

WATER-LEVEL 

MEASURING POINT 

PPB-01* 

PPB-02S-

PPB-02d+ 

PPB-04+ 

PPB-05* 

PPB-06+ 

PPB-07* 

PPB-09+ 

PPB-10* 

PPB-14* 

TH-3 

TH-10 

TH-11 

TH-15 

TH-16 

TH-17 

RP-1 

RP-2 

MEASURING 

POINT ELEVATION 

(ft. MSL) 

663.24 

663.14 

662.78 

661.57 

661.62 

663.04 

661.71 

664.30 

663.45 

660.64 

667.81 

658.17 

659.08 

663.62 

664.62 

663.93 

643.17 

643.05 

DEPTH TO 

WATER 

(feet) 

20.35 

17.85 

44.12 

46.79 

20.24 

48.72 

Not Measured 

44.23 

15.01 

Not Measured 

61.41 

38.89 

37.11 

71.93 

72.27 

71.38 

19.06 

18.72 

GROUND-WATER 

ELEVATION 

(ft. MSL) 

642.89 

645.29 

618.66 

614.78 

641.38 

614.32 

-
620.07 

648.44 

-
606.40 

619.28 

621.97 

591.69 

592.35 

592.55 

624.11 

624.33 

Wl MW-senes wells are measured from the top of the PVC casing. 

All TH-series wells are measured from the top of steel casing. 

River pool measuring point RP-2 is located on the walkway below the dry scnjbbers and RP-1 is located on the walkway at the barge unloading dock. 

' - Designates a perched zone piezometer 

+ - Designates an alluvial aquifer piezometer. 

VyLE5701.123 
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TABLE 3 
WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 
HANNIBAL, OHIO 

DATE: SEPTEMBER 10, 2001 

Page 1 of 2 

WATER-LEVEL 
MEASURING POINT 

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

MW-7 

MW-8 

MW-9 

MW-10 

MW-11 

MW-12 

MW-13 

MW-14 

MW-15 

MW-16 

MW-17 

MW-18 

MW-19 

MW-20 

MW-2 Is 

MW-2 Id 

MW-22S 

MW-22d 

MW-23S 

MW-23d 

MW-24S 

MW-24d 

MW-25 

MW-26S 

MW-26d 

MW-27 

MW-28 

MW-29S 

MW-29d 

MW-30 

MW-31 

MW-32 

MW-34S 

MW-34d 

MW-35 

MW-36 

MW-37 

MW-38 

MW-39S 

MW-39d 

MW-40S 

MW-40d 

MW-41 

MW-42S 

MW-42d 

MW-44S 

MW-44d 

MEASURING 
POINT ELEVATION 

(ft. MSL) 

668.07 

668.12 

645.17 

661.07 

668.16 

667.94 

667.71 

666.59 

667.16 

667.31 

636.73 

661.44 

653.59 

657.31 

662.72 

655.03 

660.91 

662.03 

632.33 

664.02 

663.60 

667.47 

667.21 

663.18 

663.41 

667.88 

667.75 

667.73 

665.54 

665.59 

667.86 

663.27 

653.40 

653.07 

667.58 

661.59 

656.66 

655.67 

654.67 

661.90 

655.14 

661.14 

666.64 

657.30 

657.18 

662.22 

661.95 

637.67 

654.37 

654.34 

662.01 

661.76 

DEPTH TO 
WATER 

(feet) 

55.29 

58.20 

30.19 

60.23 

65.98 

60.75 

72.75 

70.83 

72.64 

65.86 

23.33 

41.78 

37.96 

37.55 

49.10 

37.27 

39.96 

41.53 

12.04 

67.71 

67.31 

71.57 

71.35 

66.67 

67.01 

72.76 

72.66 

65.83 

70.03 

70.16 

67.52 

20.40 

40.15 

39.74 

48.78 

46.83 

39.48 

37.39 

35.48 

35.93 

37.76 

19.71 

20.21 

40.93 

40.62 

52.13 

51.96 

13.13 

40.00 

39.89 

52.32 

52.84 

GROUND-WATER 
ELEVATION 

(ft. MSL) 

612.78 

609.92 

614.98 

600.84 

602.18 

607.19 

594.96 

595.76 

594.52 

601.45 

613.40 

619.66 

615.63 

619.76 

613.62 

617.76 

620.95 

620.50 

620.29 

596.31 

596.29 

595.90 

595.86 

596.51 

596.40 

595.12 

595.09 

601.90 

595.51 

595.43 

600.34 

642.87 

613.25 

613.33 

618.80 

614.76 

617.18 

618.28 

619.19 

625.97 

617.38 

641.43 

646.43 

616.37 

616.56 

610.09 

609.99 

624.54 

614.37 

614.45 

609.69 

608.92 
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TABLE 3 (CONT.) 

WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 

HANNIBAL, OHIO 

DATE: SEPTEMBER 10, 2001 

Page 2 of 2 

WATER-LEVEL 

MEASURING POINT 

PPB-01* 

PPB-02S* 

PPB-02d+ 

PPB-04+ 

PPB-05* 

PPB-06+ 

PPB-07* 

PPB-09+ 

PPB-10* 

PPB-14* 

TH-3 

TH-10 

TH-11 

TH-15 

TH-16 

TH-17 

RP-1 

RP-2 

MEASURING 

POINT ELEVATION 

(ft. MSL) 

663.24 

663.14 

662.78 

661.57 

661.62 

663.04 

661.71 

^ 664.30 

663.45 

660.64 

667.81 

658.17 

659.08 

663.62 

664.62 

663.93 

643.17 

643.05 

DEPTH TO 

WATER 

(feet) 

20.74 

18.12 

43.16 

45.31 

20.32 

47.41 

Not Measured 

43.37 

15.34 

Not Measured 

59.34 

37.74 

36.67 

68.33 

68.42 

67.54 

18.86 

18.58 

GROUND-WATER 

Fl FVATION 

(fl. MSL) 

642.50 

645.02 

619.62 

616.26 

641.30 

615.63 

~ 
620.93 

648.11 

-
608.47 

620.43 

622.41 

595.29 

596.20 

596.39 

624.31 

624.47 

Ail MW-series wells are measured from the top of the PVC casing. 

All TH-series wells are measured from the top of steel casing. 

River pool measuring point RP-2 is located on the walkway below the dry scrubbers and RP-1 is located on the walkway at the barge unloading dock. 

' - Designates a perched zone piezometer 

+ - Designates an alluvial aquifer piezometer. 

0311ANN-01-3 123 
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S ^ Î i S2 S Of s - P :^ S CM«5? oSoBopgpssopSg 
o d d d o o ^ O o o Q ^ ^ o ^ 

*^o9o)ga)co^ 

p|Sg|gS5 
oVod^ddd 

T- ̂  •^ Tj- "̂ r rr ^ 
CMO o o o o o 
o o o o o o o 
P d d d d d d 
O V V V V V V 

2SSSSSS 
Q O o o o o o 
rs d d d d d d 
*-* V V V V V V 

SSSSg^SSSgggg^c S^SKgSS^S; r ^ c b c o c o c o c o c o c d 

' ^ ( 5 o eg ^ g 2 m 2 P o p ^ 

" ^ d - ^ d ° d ? ? ^ ' ^ ? 
0 ^ . 0 r- o 
O CM o 
V c^ V 

p U l ^ . t D - C M g O r - P ^ 

o m o CO S-N d ? ^ ? ° 

o o "̂  o :* ffi li 
o * ^ V ^ d d * ^ 

g p g o p j ; ; ^ 
r> O H O O O p 
o V o V V c : i d 

o o 2 o o m m 

m p c o T ^ O P i - c n C M C o c D c D C D c M O ' ^ 
e g t D ' ~ 0 O C D Z c D T T - ( £ ) ( n [ T J T - ' ^ ^ C O C M 

t - ~ ^ p C 0 ^ C 0 ^ m c 7 ) T - 0 ) o C M C D 0 0 ( J ) < D 
o > o ' ^ ^ ' ^ ' ^ t b ' ~ ' ^ ' ^ h - ^ ' ^ i r i c b o > f - ^ i o 

' - P c o P ( ^ ' ^ ( O i ' ' o 
• ^ c O Q C O c M c o c o c o r g O O O O o g P P " d d d d d d 

' C S S S „ 9 o o o o o c M i r ) r - o ) _ 
S S S S ' ' ' £ S o ( 0 0 ) 0 ) i n r - - 5 c o o O 
e g c o c M e g ^ c o t o e g r - r ^ - ^ t c M O i o - ^ i g 
1 - - - CO co" TT (O CM" ^ ' T-' ^ " ^ " ^ ' -r-" ^ " ° * 

o _ g o o g o o o o o o o p o o 9 S 2 2 S ^ 2 o o o o o o o o o o 
CN CO CO CO ^ CO CN ^ " ^ " ^ ^ , _ " ^ " ^ T - ' 

o o p c N g m c M o o c o e g i o o c o o o o 

- - C D c o e o m c D r ^ m h - c o r ^ c D c D i o m 

1 2 o o o o o 
1 9 9 CM CM r- CM 
ft ' " . O . CD CD CO 00 

m - ^ co' co" ro' eg" 

S O f-r 9 f ^ c^ <^ 
CD T- 10 CD -rt- o r g 
i n V - ^ m ^ o y^ -" •.-"• T - ' r ^ * ^ ^ 

o o o p _ o _ _ 
^ o o p o o o p o o o Q o o o o o 
c o c o r - e g f ^ r T - c O f ^ p i - C D C O ^ - m c o m c o 
f . j u^- (^- ^ - m - m (D p (D r^ CD h- r- N. CD CD 

2 9 9 2 0 0 0 0 0 
S 2 ? 9 o o o o o 
p m_ N._ in_ o CO eg m h~ 
00" CO CM 10" ^ " Tf TJ-" ^ ' co' 

f - o o o o o o o 
e g c D c o c o O T T j - o o m 
c D m c D c D l o « S i o m 

o g p g o o o _ 
m o o o o o o O 
m T-m CD ̂  CO T=- "^ 
eg" CM CM' T-" T-' T-' T-' 

, - . t o - q - , . o o o o o - - . c M m o o O i f t 
p ^ : o c o < ' 5 ' " T C M - « T ^ ^ g ' * o o c g } C 
< ^ < ^ o ) a i ^ o d d d d j j i O O r ^ d ( j i 

c o ' G c s ( S t : 2 S f l ' ^ » ' ' » ~ o o > ( D o > r ~ ^ 
' V p ^ p O p C M c M ' » J - O i ' ^ . C O ^ C D Q & m 
" ' c D ^ ^ o d o i c D o o o i o j c o c b c d o d o d r ^ r ^ 

) CO p CD w 2 P T 

" O) o j $ 

; CM CM ^ o> r- o 
_, o o d P ^ P P 
; ^ T - T - a ) C D O ) C J > 

. T i o c n q p h - p m p ^ p a ) 

^ r - c g S o o O ) c o 
« ; « « : O c o c o « - c o 
" ^ " ^ °> o i o i O) O) o> 

inrtcDCD^miQfl ' ' : • • • • o o o •<- f̂  

"^•PSSSSS 
O" ^ 00 CO m a j r -

OT 0> O) 0> D> • _^ . . . . . . . . O) Qi CO CO . • . _ • • 
- " ' " ' " ^ C 0 < » C D O ) C 0 C 0 C O C D C 0 r ^ r - . O I O I C D O C O 

i - c n ( n ( n f ^ o > ( o o 

o 6 N : K - N ; : f ^ i f ? P P 
(3) f V O ) C CM S S * - ' 

o c > a i N . > - o 6 , J S ] ^ 
" ^ CO CO CO 

( D e o i n c D r - o o o o c D C D C D r \ O o J = C ' . - ' ^ T -
5 » ^ g ) ^ ^ r o ^ ^ ^ ! : i o g y o g g 

* i o i ^ ^ r - i o m 5 > ^ m o ) c D ^ m 0 ^ 2 5 o i 

CD CD o m 0 r - C O C D C D C D C D O O r 
5 ^ g > g i ^ g g > ^ ^ g g g g S g g g 

o m h - e g i - r - m m t D ^ i n o ) ' ^ m 2 ^ ' n 5 ) n m CD 

c D c n ^ O ' " - r N < o a ) m h ~ o o a i O ' - - - . c o c o m t ^ o o c D o ^ 
g g l i g g S S 9 2 g s S 9 * o g s ^ S C 9 2 2 Q 9 2 
m m o ) i n i n ( > > m c D ' < - m m i n i n m — S c D r - m m m m m 

5 s 
E E 

.- 10 m in oj 1*1 'O 

U 
B 

B 
W 

E 
V 

n 
B 
R 

2 >. 
« 1/3 
U La 

I a: 



TT m z 
ujQ^ t r 

5<° 
^ O z 

< I -

o^ 

so 
So 

O z 
l - Z 
UJ < 
S I 

0) 

1 

E 

1 
5 

E 

1 
CO 

CD 

5 

^ 

E 

CD 

.9 
c 
0 ) 

S < 

1 
ul 

I S 
Is 
"1 

O) 

I t 
O 

a> 

i s 
o 

8 

Ji g 

O O iU 

O 

CD 

!^ 
X 
a 

1 
X 
a 

in m m 
o o o 
o o o 
d d o 
V V V 

^ o o o o o o o o o o o o g o o o o o o g o o o o o o 
P d d d d d d d d d d d d o d d d d d d o d d d d d d 
O V V V V V V v v v v v v Q V V V V V V Q V V V V V V 

SSS^gSfeS af^^SC.2 5aSSggg8 SsSSSSH 

d ^ d ^ d d d d •^•^^•.-•r-f- ^ d d d d d d d ^ ^ ^ ^ ^ ^ 

-SS ¥ P c, Ssg s r § s 
T-h-o o " °> d ° ° d - o § 

m m m m m m m m m m m m m m o m m m m m m m m 
o o o o o o o o o o o o o o o o o o o o O O O O O O O 
O Q O O O O O Q O O O O O O Q O O O O O O Q O O O O O 
d v d d d d d v d d d d d d v d d d d d d v d d d d d 
V V V V V V V V V V V V V V V V V V v v v v v 

§§§§§§! dddddd § ? ? l ? l ^ d9'^^H? 

O CD <0 <P o, f̂  ̂  CD t ^ S g S S S SSSiS'^aXDCO P CD C<J n - I O .-
( N c o ^ ^ . ^ . . - ^ a i ° d d d d d 2 S ' ^ ' ^ <̂  <̂  <̂  ̂ ^ CD en <o co <o co co 

ppSiSS^ss? S SgpppSgS pSpspRiS 
9 9 ^ 5 d d d d o § 9 9 9 § § i 999§9§S 

8 
d 

•̂  O P S t^ tD*""" S O O O O O P S''^ ̂  CM-<*• CD ^ ' O ^ ^ h - c o t i J ^ 
^ P t ^ m ^ ^ c N - . - p P P P P P r^J^i:mu^m(Dio r o p o o ^ o 

o o o o o o ' ^ ' v v v v v o ^ o o o d d d o o o o d j - j ^ 

SrS^mmmoT- 9 f^ 2 o - T •r- P o "2 m § g S g 2 o "° *" m o CM CM CO n eg •* v-T- 9 S 3 r-CN CM t : •* P « - ^ ° m S 2 :" «D " CO OT CD ^- ^ .̂ - ̂ - r̂  CO CD CD CO TT CO -^ rr *" eg ̂  i-",-' ̂ - !̂ - ̂ - CD -^ TT m ^ ,t -¥ 

O O O O o .,-,,-. ^ o o o o o o o 
eg o o o o o o o 2 2 o o o o 2 o o o o o o o o o o o o o o 

.̂csj.o.co.g.ggg §§5!gs« s--;e-!:-|s.8.s. ssssssK 

S^^PSS^ 2SS888 jS^lSigSSS - ^ ^ ^ S U S 
°"^ '^^~cb^:r^ "cDcociicbt^ "°eo'»cooocdodcb " " ^ r ^ r - N - K i - : 

r-h-r-oo ^^cocDCDco *^ *^ co oo eo co "^ "^ "^ r-r^ r-. r-

QCDcomr-oocDOT- mN-cocDO'r- , . ooomh-cocDOT- —comi^cocDO'r-
o ^ , ^ ^ S ^ . ? S ? >,-9>S;9;a;99 W ^ g m Q g j i j g g O ^ g g g i g j g g 
—. m CD T-m m m m m «• •r-m m m m m J co CM T-m m m m m ^ co ^ m m m m m 

u 
B 

B 
E 
u 
n 
B 

E 
-4 -1 

>̂  
o 

a: 



CO 
_ l 
< 
o 
(D 
Q. 

Z 
< 
ILI 
O tU 
UJ O 
> " 

o 
< 

CD 1X1 5 < Û  < 
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A NELL CLUSTER CONSISTING OF A SHALLOW AND A DEEP MONITORING NELL. 

• PPB-09 DISPOSAL PON) PERIICTER SOIL BORING EQUIPPED WITH ALLUVIAL 
AQUIFER PIEZOICTER. 

• NELLS ABANDONED ON APRIL 29 AND APRIL 30. 1997. 

1 0 AMENABLE CYANIDE CONCENTRATION CONTOUR (mg/L) 

NO NONE DETECTED 

• 
EmnremnieatdJ Cenm/ting Serricee 
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DISPOSAL POND PERIMETER SOIL BORING EQUIPPED NITH ALLUVIAL 
AOUIFER PIEZOICTER. 

NELLS ABANDONED ON APRIL 29 AND APRIL 30. 1997. 
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APPENDIX A 

WATER SAMPLING LOG FORMS 

Appendix A-1 

Appendix A-2 

Appendix A-3 

Water Sampling Log Forms for January 2001 Monitoring Event 

Water Sampling Log Forms for May 2001 Monitoring Event 

Water Sampling Log Forms for September 2001 Monitoring Event 

HydroSystems Management, Inc. 



APPENDIX A-1 

WATER SAMPLING LOG FORMS FOR JANUARY 2001 MONITORING EVENT 

HydroSystems Management, Inc. 



WATER SAMPLING LOG Pags_J of I \ 

Sample ID: MUJ'O? 

— EnvirotvnentalCorGuitmgServices 

ProjectName: Q r m g r f - lReJ loc4 io r ) M . U 

Project Number W \ J \ 0 0 3 \ \ 

Site Location: H a n D i t ^ a l , O l - i i o 

Sampling Date: } ̂  / 'P ^Q Weatner C | a : ^ 3 6 Time Sampling Completed: I 7 ^ p 

Replicate ID: 

Time Sampling Began: 334 

EVACUATION DATA 

Description of IMeasuring Point (MP) 

MP Elevation 

Total Sounded Depth of Well Below MP (TO) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per foot (GPF); from chart 

Gallons in Well [WC x GPF] 

lop o f PVC 

8a.a5 
6^-9-> 
33 .^^ 
O.iC 

3.5^H^ 

-• Diameter of Well Casing 

Gallons to be Purged 

(3WCVs,5WCVs,et(x) 

= Weil Casing Volume (WCV) 

a.o" 
Kano 

GALLONS PER FOOT (gpf) 

i5«"»o.o8. r »o.i8 r "0.37 ^-saes 

1M"»0.C9 2J5--0.28 3!4"»0.5O 6-=»1.47 

Evacuation Method and Material D i s p o s a b l e t > a ' i l e r Ui i 'Hn Q f t l y rcD'C 

SAMPLING DATA AND 

RELD PARAMETERS 

Color D i e B ^ r t u , 

Well Volumes (gaL): 

pH (S.U.): 

Sp. (^nd. (pmhos/an): 

Temperature (°C): 

Turbidity (N.T.U): 

(S. C c . ^ 6 i k Octor A/^Ax: Turbidity: 

3-5 
10.91 

m 
j p 
$+<itfy^ 

-7.0 
; / . i 6 

\-))t) 
11° 
0^^«l^/teJJ 

1̂ )5 
l i . 3 d > 

i ^ i i 

I I * 

J-h^irfc^ 

^ ' ' ^ * J l 

/A 34̂  
m>^ 
i r 

5^'W 

Sampling Method and Material(s): D i s p o ^ o i j l s b o / l e r L.ii4(n Ortly riOOe 

Parameters to be Analyzed 

DISS As,fi£^Mo,rsl&,v 

"Trrfal t Arr»gAglolg C o 

pH, SpCorxi, F 

Container Description 

From Lab X or HMI 

5 0 O m ( 9\<i.-A\c 

a S O m< G l a s s 

<S?50 m l P l a s 4 : c 

Preservative 

presefvedby: Lab X or HMI 

H N n ^ - F;«d<l f ; \+^r t :< i ( I rnicr/^^} 

NAOH 

M ° C . 

a x WO >Ŷ I Gla&s HCL 

Sampling Personnel: 

Comments: Col<:v diog5 A<yh "T '̂l-ftr^ o o f 

[ec_ 



HMI WATER SAMPLING LOG Page ajl 
Envuvnnfen ia iCbnsu i t ingSen ic^ 

ProjectName: Q r - r r > g f - Re<Jl>jc4ior-) M . l \ 

Project Number H ^ 0 0 3 1 1 

Site Location: H a n n i i ^ l , Ot-. 

Sample ID: I ^ U J - B 

Replicate ID: jV) Q J - 5 tji 

I Q L Time Sampling Began: f ^ ^ Q 

Sampling Date: I ( ^ -^ -y Weather < C l ^ i y 3t> 
^ 

Time Sampling Completed: \ 3 o 9 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Depth of Well Below MP (TD) 

Depth to Water BelcTW MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per foot (GPF); from chart 

Gallons in Wen [WC x GPF] 

lop o f PstC 

93.00 
^7 .q - i 

.2M1 
0.16 

3.t^^ ît 

- Diameter of Well Casing 

Gallons to be Purged 

(3WCVS, 5WCVs,eta) 

: Well Casing Volume (WCV) 

a-o" 
11.5^ 

GALLONS PER FOOT (gpf) 

1!4"»0.09 ZX" 

»0.1B r =0.37 4- = 

3J4- = 0.S0 6" 

0.65 

»1.47 

Evacuation Method and Material D i s p o s a b l e D Q ' i l e r uj"("Wn P ^ W f f ^ P ^ 

SAMPLING DATA AND 

RELD PARAMETERS 

Color C U u ^ . bc<i«-^ - t -U+ Odon K l ^ i A c : Turtjidity: 5+CL>' 
— \ 

Wen Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (Mmhos/cm): 

Temperature CC): 

Turtjidity (N.T.U): 

3^6 
'j.ao 
t$54 

'P^' 
5iav^^ 

n,c. 
^.p^ 
^^o 
u-

- ^ - V c ' ^ 

11-5 
*?iii 
g->, 
Id--

6+f l . ^ 

finu\ 
9.3"^ 
^^'3 
/«?' ' 

, f ^^ 

r ^ 

Samprmg Method and Matetial(s): O i s p o S a h ^ b o i l p r (^>i4t-\ Ortly r(Dpg 

Parameters to be Analyzed 

n.Sf t A 5 , R e ^ M r , , r \ / a ^ V 

"Tg-fai -» A m g n g b l g Cr> 

pH, <^pC..^j f 

pet 

Container Description 

From Lab X or HMI 

500 m( Plasfic 

a S O rryj GfaSS 

.$?50 m l P(as4;<L 

a X ^ 0 rv^l G I Q M 

Preservative 

preserved by: Lab X or HMI 

HNO3 - Fi<:l<Ji F;l+gr«;<j ( I m i c o « . } 

NAOH . 

Sampling Personnel: 

Comments: 

S - f e u g i M g r v ^ ^ y , ^ n f t K'e^flrr-

CfAi'C '^^'^ ^'^^ MWr^ /wiV 

Ma7.aniM.uxi.wia 

http://Ma7.aniM.uxi.wia


V Y A T E R S A M P L I N G L O G Page 3 of I I 

ProjectName: O r i ^ / d " - R e j l o c 4 . o o M . l l 

Project Number H M Q 0 3 1 1 

Site Location: H n r > r . i k a \ • QW.n 

Sample ID: | M u J ' I 3 l 

Replicate ID: 

Time Sampling Began: / VOfe 

Sampling Date: I — / "7 - O I Weather QQ^>..^ 3O Time Sampling Completed; / 7 3 f l 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Depth of Well Below MP (TD) 

DepUi to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per foot (GPF); from chart 

Gallons in Well [WC x GPF] 

lop of PVC 

G8.Ma 
95.-^0 
^3.ia 
O.lfe 
CM'iQ 

- Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc) 

= Well Casing Volume (WCV) 

ao^' 
5 ' . 0 0 

1 GALLONS PER FOOT (gpf) 

1!4-»0.08 . 2" 

1Vr'»0.09 2JS-

«ais 

a0.2B 

r " O j ? ••= 

354" » 0.50 S-

0.65 

» 1.47 

Evacuation Metiiod and Material D i s p o s a b l e b a ' i l e r \ j j ' S n p & l v Tf iOg 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color C A ^ e i ^ ^ Oclof: fvA^*' Turtjidity. 

Well Volumes (gal.): 

pH(s.u.): 

Sp. Cond. (ijmhos/cm): 

Temperature fC): 

Turbidity (N.T.U): 

~l 
g,5^ 
6cH 
/H* 

CUfiv^ 

|M 

^ . ^ ^ 

' ^ ' ^ l 

/v-
^/:*r 

6?'<i* 
•7.<?f 
v;fy 
/y^ 
^ / v i * ^ 

P r̂v.\ 
7.̂ ^? 
V ^ ^ 
lY" 
d € i ^ 

Sampling Method and Material(s): Dispo5^able bo i fp f - n . -K^ Qrtly r n p g 

Parameters to be Analyzed 

n.-s-s A ; H , R £ ^ M n , r J a , V 

T i r l a l -* Anner>glnlg C o 

pH, .SpC°n<ii F 

Container Description 

From Lab X or HMI 

500 ml Plaefic 

aSO ml Glâ s 

(S?50 m l Plas4;cL 

Preservative 

preserved by: Lab X or HMI 

H N n g - F ; ^ ^ F ; l+^ r^^ ( I rr, icr..r.) 

NAOH , 

Sampling Personnel: ^ - f ev i i r Mgr^rV<fl<y ^ ^ I n . . / /<^g//gf-

Comments! 

Hwir-ornn»uxLiMa 



WATER SAMPUNG LOG Page. of II 

Emvvnnt0italCdn5iiMt^Servicts 

ProjectName: O r m < r + - Red l«Jc4 ion M . l l 

Project Number H t ^ 0 0 3 > I 

Site Location: H a n n i k a l , Q t ^ . o 

Sampling Date: f — / - ) — f ^ ( Weather Q^ \ (X>dy i %t> V̂  

Sample ID: 

Replicate 10: 

Muj-16 
Mu)-

Time Sampling Began: 

16a 
W'it 

Time Sampling Completed: / / ^ / 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevati'on 

Total Sounded Depfli of Well Below MP (TD) 

Depth to Water Below MP (DTW) 

V\fater Column (WC) in We« [TD-DTW] 

Gallons per foot (GPF); from chart 

Gallons in WeH [WC x GPF] 

lop o f PVC 

9.\\7^ 
5b.^4 

J3J4 
Oifc 

5 I H 5 4 

^ Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc) 

= Well Casing Volume (WCV) 

di.o" 
15.5 

GALLONS PER FOOT (gpf) 

iy,-=.a08 . 2-

154-» 0.09 254-

-0.18 

= 0.20 

3" - 0 J 7 4- = 

3J4-.0.SO 8-

0.65 

»1.47 

Evacuation Method and Material D i s p o s a b l e b a ' i l e r t u i ' H ^ P f t l v r r »pg 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color l5«)OjrN - ^ < y r J ^ Odon K)fiAc. TurtJidity: 

Wen Volumes (gal.): 

pH (S.U.): 

Sp. Cond. Qjmhos/cm): 

Temperature CC): 

Turtjidity (N.T.U): 

5 
4.tM 
9^3 
' i?' ' 

S\Q.O^ 

10 
"7.30 

% ^ 
a^ 

6\Qy.-^ 

63 
-?.4D 

96^ 
/ ^ ^ 

D I C . ^ 

Pr̂ .l 
1.V 
93? 

/o^'* 

yk} r^ 

Sampnng Method and Material(s): D/spoTable bo i lp . r L^/I4(-^ Ortly r o p g 

Parameters to be Analyzed 

D.Sft A s , R £ , M n , N i a , V 

T i r l a l -i- A m g n c b l g C n 

Container Description 

From Lab X or HMI 

5 0 0 m l P f g & f . c 

3 5 0 ml Glass 

<S?50 r^l P\a£.4:c 

Preservative 

preservedby: Lab X or HMI 

H N n 3 - F l d i F i l + ^ r ^ ^ ( I r m i c f i ^ } 

NAOH . 

M ° C 

Sampling Personnel: 

Comments: 

S - f e u g - [ ^ g r k ^ ' d ^ Y ^ J o e / K c ^ l l r t -

HMa7.oms-Loa.visa 

http://HMa7.oms-Loa.visa


WATER SAMPUNG LOG Page 5 of 11 
EmironrTterttalConsuitargSer\ices 

ProjectName: Q r m < d - - ReJiuc4;o i -> M . H 

Project Number W M (303 \ \ 

Site Location: HQr>f^•.ka^, OW.o 

Sample ID: M U J - f g 

Replicate 10: 

Time Sampling Began: | ^ | Q 

Sampling Date: I •* | " } —<J> I Weattier C \ b J k . 3 ^ > A Time Sampling Completed: / ^ 1 "H 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevati'on 

Total Sounded Deptti of Wen Below MP (TD) 

Depth to Water Below MP pTW) 

Water Column (WC) in Wen [TD-DTW] 

Gallons per foot (GPF); from chart 

Gallons in Wen [WCx GPF] 

lop o f PVC 

C\.\i> 
Ho.t^ 
36.36 
0.16 
3.^Mf> 

- Diameter of Weil Casing 

GaUons to be Purged 

(3 WCVs. 5 WCVs, etc) 

= Well Casing Volume (WCV) 

ao'^ 
AOJL 

GALLONS PER FOOT (gpt) 

r/."-o.o8. 2r-0.18 r "0J7 ^-^o-ss 

l ^ - 'O .OS 254-»0.28 3%"»0.50 8"»1.47 

Evacuation Mettiod and Material D i s p o s a b l e b a ' i l e r Lui"H^ Pg>ly f"op< 

SAMPLING DATA AND 

RELD PARAMETERS 

Color (VraL.^. /54-aiogj\ Odor 1.5 Turbidity: 

Wen Volumes (gaL): 3 d l o m 0 n'r><4 
pH (S.U.): \0.^') Î .̂ 4 \C>.C>0 IMi . 
Sp. Cond. Qjmhos/cm): 3,̂ 9<5 n i.^^o ',^56 S ^ 
Temperature ("C): 13' i3" 

^ Turtjidity (N.T.U): s, ̂
 5.14 5;a ¥- V 

Samprmg Method and Material(s): D i s p g ^ a b b b o i l p r c^ii-ft^ Of l ly r o p e 

Parameters to be Analyzed 

n.-fif^ A 5 , R e j M n , r s i a ^ V 

"Torfai -» A m g n c b l g C o 

pH, <^pCon^, F 

?ct 

Container Description 

From Lab X or HMI 

5 0 O m l P l o f r f i c 

950 ml Glass 

^ 5 0 ml Plas4;<^ 

a X wo >v,| Glass 

Preservative 

presented by: Lab X or HMI 

NAOH 

H°c 

HCL 

Sampling Personnel: 

Comments: 

S-fev/gL M g n o S k y , J o e / K e l l e r -

' 7 . < ^ j o l y ^ Q ^ e ^ \.ifi£>f\ ^ f ^ : ^ u . > g r y ^ C o / a r ta^f t^ ' ^ ^ " A J iMey" 
<^h 



W A T E R S A M P U N G L O G 

ProjectName: Q t r ^ r ^ e ^ - ReJ i»Jc4 ion V \ \ \ \ 

Page f f l of _.LL 

Project Number \ \ \ ^ Q0311 

Sample ID: M U J " o??^ 

Replicate ID: 

Site Location: H g n n i k a l , O^i ir Time Sampling Began: I ^ S H 

Sampling Date: | — | "-7 ̂  Qf̂  Weattier O I o - ^ 3<̂ -̂  Time Sampling Completed: / ^ ^ f y 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Wen Below MP (TD) 

Deptti to Water Below MP (DTW) 

V\fater Column (WC) in Wen [TD-DTW] 

Gallons per foot (GPF); from chart 

Ganons in Well [WC x GPF] 

\ap of PVC 

H6.^0 
J3.W^> 

r t̂PfO 
0.16 

3.6'if^ 

- Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc) 

= Wen Casing Volume (WCV) 

a.o" 
im. 

GALLONS PER FOOT (gpf) 

1»'»0.08 . 2" -0.18 r "0.37 4- = a65 

15?»a09 2M- = 0.2a VA'^OJO r=1 .47 

Evacuation Method and Material D i s p o s a b l e D Q i l e r U j i 'H^ P ^ W f~<'>P* 

SAMPLING DATA AND 

RELD PARAMETERS 

Color M.'l^^f^. <i:-t«s^ 

Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. (|jmhos/cm): 

Temperature CC): 

Turtjidity (N.T.U): 

H 
6.3? 
H3o 
i3" 

' ^ r < i ^ 

Odor, t v j f t ^ 

5 
^•90 
493 
13̂  

Tr(i/^6 

1 / 
(3.00 

vac 
l ^ ' ' 

% i h S 

Fî A 
5.15 
VU 
/^•^ 

/r4/\5 

Turtjidity: 

i 

Sampling Method and Material(s): D/spo5^abls b q i l p r \ ^ < i ^ p ^ l y CfiOe. 

Parameters to be Analyzed 

D.S5 A s , B e j M n , N l c L / V 

T c r f a l -> A m g n g b l g C o 

pH, SpCorxi, F 

Container Description 

From Lab X or HMI 

5 0 O m l P\0.^\€. 

a S Q m l Glass. 

^ 5 0 m l P I Q S 4 : C 

Preservative 

preservedby: Lab X or HMI 

HNin3 - F i ^ J F i i + ^ r ^ ^ ( I m x ^ r . ^ 

NAOH 

M ° C 

Sampling Personnel: 

Comments: 

S4ev/gL M g r v r w - ^ y , ^ n e \ K e l l e r 

ttKa-arwuoayaa 



VYATER SAMPLING LOG Page *? of I I 

Sample ID: M U ) - 3 I 

EjivironrncntalCk^suilmgServias 

ProjectName: O r r r v ^ d " - R o A o c i i o o M . U 

Project Number W |v\ Q 0 3 \ \ 

Site Location: HQr>r.;t->Q\, QVi .o 

Sampling Date: I ~ | ' ^ ^ ^ | Weather C.l<»«j^v ' ^ O ' i Time Sampling Completed: C ^ ^ Q 

Replicate ID: 

Time Sampling Began: (y\-iS 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevati'on 

Total Sounded Deptti of Wen Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTW] 

Gallons per foot (GPF); from chart 

Ganons in Wdl [WC x GPF] 

fop of PVC 

67.5S 
4g.90 

i l ^ 
0.14 

2Am. 

- Diameter of WeU Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc) 

= WeU Casing Volume (WCV) 

ao" 
<?.o 

GALLONS PER FOOT (gpf) 

i y . " - ao8 . r >o.i8 

i«r=>o.o9 r/ i- 'OSB 

3" - 0 J 7 4- = 

yji''Oso 8-

0.65 

»1.47 j 

Evacuation Mettiod and Material D i s p o s a b l e p Q i l e r Uj i "H^ P ^ W *~<̂ P< 

SAMPUNG DATA AND 

RELD PARAMETERS 

1 Color R > a w ^ Odor f\J^f\C Turtjidity: 

Well Volumes (gal.): 

pH (S.U.): 

Sp. Cond. {|jmhos/cm): 

temperature ("C): 

Turtjidity (N.TU): 

3 
11.15 

l55Ci 

IS-

T^drf^ 

<o 
II.iM 

>,<̂ Wc 

xd."̂  

y ^ c x ^ 

9 
j i . n 

),96o 

l ^ ' ' 

J+ft/y».̂  

F^Ac* 

M.̂ i 
/ , 9 ^ 
^r 

S^air^ 

Sampnng Method and Material(s): D/SpoTabfc bo/ lRP c^i'*4{-^ Qo ly COpe. 

Parameters to be Analyzed 

D,S5 A 5 , R £ , M n , N l a , V 

T c r f a l -» Amervf l la lg C o 

pH, t;pf,on^\, F 

PCL 

Container Description 

From Lab X or HMI 

5 0 0 ml Plasfic 

aSO Tt̂ i Glass 

^ 5 0 ml Plas4;^ 

o l ^ H O rr^\ C>\acA 

PreservaUve 

preservedby: Lab X or HMI 

HNO3 - F i e U F i l + ^ r g ^ ( I m i c r / ^ } 

NAOH 

H ° C 

HCL 

Sampling Personnel: 

Comments: 

S4euteL Mgr>o?d<y , J o g / K e l l e r -

C A i r Joe-? ,v..> f ^ ^ a j t 

tjmJjnroAjMxaa 



WATER SAMPUNG LOG 

Em4ronnientaiCx»Bi4&ingScrvias 

ProjectName: Q r m / H - - Re rJ i oc4 ;oo V \ , \ \ 

Project Number W \ / \ (303 \ \ 

Site Location: H n r ^ n i i T a l , n U i o 

Sample ID: M U J - 3 t 3 

Replicate ID: 

Time Sampling Began: 

Sampling Date: V ^ ^ ( - > S Weather C (o^^ - ^^ 3 ^ 5 

i S i l 
77me Sampling Completed: / b U b 

EVACUATION DATA 

Page. 8 of II 
% 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Wett Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well fTD-OTW] 

Gallons per foot (GPF); from chart 

Gallons in Wefl [WC x GPF] 

lop df Pvc 

5"7.3G 
Hl.G^ 

'5. (-.n 
Q.I6 

^ • ' ^ o n ^ 

- Diameter of Wen Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc.) 

= Wen Casing Volume (WCV) 

a.o" 
nA. 

GALLONS PER FOOT (gpf) 

W-0.08 . r •0.18 r "O.37 4-«0.65 

1J4"»0.09 2'/S- = 0.2B r/4- = 0.50 6--1.47 

Evacuation Mettiod and Material D i s p o s a b l e b a ' i l e r u j i "H^ O f t l y m p g 

SAMPUNG DATA AND 

RELD PARAMETERS 

Dcrk \ 

Color % : o ^ ' s f ^ W ^ / ' L > « ^ ^ Odor V^^Vy Turtjidity: . ^ - f n ^ / v A 

Wen Volumes (gal.): 

pH (S.U.): 

Sp. Cond. fljmhos/cm): 

Temperature CC): 

Turtjidity (N.T.U): 

S ^ 

li 11 
d ii 1 

km 

^ ^ ^ ^ ^ ' ^ ^ M.?.5 
^ V 6 

49^ 
/? 

^ , 5 : ^ 
9.v;? 
^y^ 
/3^ 

-7.^ 
9.3^ 
66 4 
W 

/v/kl 
7.5^ 
^-75 
/3'̂  

Sampnng Mettiod and Material(s): D>spo5abls bo i lp - r u<i-fl-^ Ortly r o p g 

Parameters to be Analyzed 

D,S5 A s , R e j M n , r \ l a ^ V 

T f r t a l -» A m g n c b l g C o 

pH, c,pr,oo \̂, F 

Container Description 

From Lab X or HMI 

5 0 O m l P\o.^\c 

a S O m l G l a s s 

^ 5 0 m l P l a s 4 ; ^ 

Preservative 

preserred by: Lab X or HMI 

H m ^ - Fi«J<l Fil4-<>rg^ ( I m i c r / ^ ) 

NAOH 

Sampling Personnel: 

Comments: 

S- feute i r^gr ic ; .4>y , J o g / K e l l e r aa 1̂  

4MBr.0r<niB4JCXLVVK3 



VYATER SAiVlPLING LOG 

•• • E m i r o n n i e r a a l C d r c u t i i n g S e r y K x s 

ProjectName: Q r r n f d - ReA^cA\ar \ \A . \ \ 

Page. of II 

Project Number W t>/\ 0 0 3 \ \ 

Sample ID: M u J - ? ^ ' ^ 

Replicate ID: 

Site Location: HQr^r.^•l^a\, OW,n Time SampHng Began: / *J f / 

Sampling Date: I — I"7•"61 Weather C i [ t x j i < j - 3 ^ Time Sampling Completed: \ ' ) ^ 6o 

EVACUATION DATA 

Description of Measuring Pant (MP) 

MP Bevation 

Total Sounded Deptt) of Wen Below MP (TD) 

Deptti to Water Below MP (DTW) 

Vfeter Column (WC) in WeH [TD-DTW] 

Gallons per foot (GPF); from chart 

Gallons in Wen [WC x GPF] 

lop of PVC 

%.9H 
3Lnb 
\0-;iH 
0.)G 

43^H 

- Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc) 

= Well Casing Volume (WCV) 

a o l 
5.0 

GALLONS PER FOOT (gpf) 

1!4"»0.08. r " d S r - 0 J 7 4- = 0.65 

1J4" = 0.09 254"=>0.2B V ^ ^ O S a 6"= 1.47 

Evacuation Mettiod and Material D i s p o s a b l e b a ' i l e r Lu l ' tU p & l v r o p g 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color O^'ft- P too . i ^ /:^-k;V«oA Odor ^ t t i C Turtjidity: 

Wen Volumes (gaL): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

temperature CC): 

Turtjidity (N.TU): 

1.5-
10.10 

455 
If5" 

5Vci*nr^ 

S./>>V 
iTt 
^^3 
1^* 

S '^al A<^^ 

^^(> ^''NU\ 3 . 

^6^ 
^ ) ) C ^ 

\y 
5^00 (v^ 

5 a A 

Sampnng Method and Material(s): D/sptj3"abts b o i l e r l^^,4\r^ o A y CfiOe. 

Parameters to be Analyzed 

VM^^ A 5 , R £ j M n , r s i a , V 

T r r f a l -* A m g n c b l g C-r\ 

p H j .SpC-on^ \ , F 

Container Description 

From Lab X or HMI 

50O ml PiQfyf.c 

a S O rril G l a s s 

«S?50 ml Plas4;<L 

Preservative 

preserved by: Lab X or HMI 

HNO3 - P.eiA Pil+^r^A ( I m i c r / ^ } 

NAOH 

^ ° C 

Sampling Personnel: 

Comments: 

S-t-e\/g-. I^ f f rv iv '^ky , ^ n e l K e l l e r -

HMT'OWiauXUMa 



WATER SAMPLING LOG 

ProjectName: Orrr><d- - RaAuefioo M.U 

Page 10 of I I 

Sample ID: M U U - . ^ ^ 

Project Number H M (303 \ \ Replicate ID: 

Site Location: H a n n ' i k a l , Q W u Time SampBng Began: i5U 
Sampling Date: I ̂  I ' 7 ~ ^ * Weattier : C\oJl^ 30 h- Time Sampnng Completed: / j y J 

EVACUATION DATA 

Description of Measuring Point flWP) 

MP Bevation 

Total Sounded Deptti of Wen Below MP (TO) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in WeU [TD-DTW] 

Gallons per foot (GPF); from chart 

Gallons in Wen [WC x GPF] 

lop o f PVC 

5a.Q8 
3q,̂ P 
^ A U 

0.16 

L1H5L 

- Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc) 

= Well Casing Volume (WCV) 

di.o" 
4.t> 

GALLONS PER FOOT (gpf) 

ix-iaoa. r 

1«r>0.09 TA-

• 0.18 

»0:26 

r - 0 J 7 4-> 

y/4-»0.50 6" 

0.65 

•1.47 

Evacuation Mettiod and Material Disposable ba'iler U)i"H^ PQIV fopg 

SAMPUNG DATAAND 

RELD PARAMETERS 

Color C )CO*X \ /SVQ>r<0 Odor f \ j ^ r e Turtjidity: J " ^ 

Well Volumes (gaL): 

pH (S.U.): 

Sp. Cond. djmhos/cm): 

Temperature fC): 

Turtjidity (N.TU): 

; i 
1 ^ 0 

i^ i^ 
| t | 0 

H 
\bn\ 
/-^o"? 
/y^ 

^ 

ID,'*4 
nc)T 
/f 

Wfv.\ 

//^o 
/,^7 
/y. 

/ i i « ^ 

Sampling Mettiod and Material(s): D /sppyabtg b o i l e r L . I I - H ^ p r t l y roCfe 

Parameters to be Analyzed 

D ;s5 A 5 , B e j M n , r \ l a , V 

T a i a \ •* A m g n g b i g C n 

pH, .SpCon< î F 

Container Description 

From Lab X or HMI 

5 0 O m l P l u & f i c 

3 5 0 m i G l a s s 

^ 5 0 ml P\as^,c 

Preservative 

preserved by: Lab X or HMI 

H N n 3 - F i ^ U Fi i- t-^r^^ ( I m i c r o n ) 

NAOH 

Sampling Personnel: 

Comments: 

^•\-eue Merwfky , ^ n e l Kel ler 

( ^ r l r r)/t-^ <V)f 4 J k r cJ-

nssT-omtnoaxta 



WATER SAMPLING LOG 

~~ • iS>tiMronnten6aiCkmsu&ir^Sen4as 

ProjectName: C ) r r r ^ - R e J i o c 4 ; o o M . l \ 

Project Number H N \ 0 0 3 \ 1 

Page 11 of M 

Sample ID: | V | U ) - 3 " 7 

Replicate ID: 

Site Location: H f l n n i t T a l , Qt - i io Time SampSng Began: J 5d>3 

Sampling Date: / ~ / • 7 - O I Weattier G l»^t^w 3 ^ ^ Time Sampling Completed: fS^i^C 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Bevati'on 

Total Sounded Deptti of WeH Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Wen fTD-DTW] 

Gallons per foot (GPF); fiTjm chart 

Gallons in Wfen [WC x GPF] 

Fop of pvc 

3^.90 
Z^%L 

|W.^^ 

_ai^ 
liW\ 

-̂ Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc) 

= Well Casing Volume (WCV) 

a o l 
C.75 

GALLONS PER FOOT (gpf) 

1'/r»a08. T 'O-IS 3r -0.37 4" = 0.65 

154""0.09 25S" = 0.28 3'/4-='0.50 8-»1.47 

Evacuation Mettiod and Material D i s p o s a b l e b a ' i l e r U j i 'H^ P < ^ ' i T f tOg 

SAMPUNG DATA AND 

RELD PARAMETERS 

bpg^^/lvxbiA Color Odor t \ ) j , h e Turtjidity: j i , h Wen Volumes (gal.): T JIICAL 
pH (3.U.): 9.l(^ ^.^3 

^ 
! ? ! _ X31 

Sp. Cond. (nmhos/cm): UtL -\o\ AJl. 
Temperature CC): î  } f 

\/<rt̂ ^M<y 
i£ j y : 

Turtjidity (N.T.U): Vĝ YJiltY \/<fy 5 )̂l4y l/<ry.);A^ 

Sampling Metiiod and Material(s): D<spo5^abk b o i l e r t.».-4^ p r t l y r a p e 

Parameters to be Analyzed 

D,S5 A s . R e j M n j N & j V 

"Trr fa l -» A m g n c b l g C o 

pH, <^pC.̂ n ,̂ F 

Container Description 

From Lab X or HMI 

5 0 O m l P l Q f t f / c 

a S O m l G l a s s 

( 3 5 0 m l Plas4;<L 

Preservathre 

preservedby: Lab X or HMI 

H N n ^ - ? . ^ A F A + ^ r e d ( I m i c r . ^ ) 

NAOH 

H ° C 

Sampling Personnel: 

Comments: 

S-t-ev/g. Mer>c^*rky , J ^ g / K e l l e r -

d U AKS /io-/ -fM^ojh 





APPENDIX A-2 

WATER SAMPLING LOG FORMS FOR MAY 2001 MONITORING EVENT 

HydroSystems Management, Inc. 



E m u xxut ta i tu iConsu l lu igSanios 

ProjectName: O R M E T - RePuCTiON M I L L 

WATER SAMPUNG LOG 

Sample ID: 

Page | of S I 

MW-1 
PrcjectNumber H M 0 0 3 I I RepficatelD: 

SiteLocation: H A M M l B A L , O H I O 

Sampling Date: 3^T^ 
Time Sampling Began: ^ " 7 3 5 

Weattier ^ / A ^ J ^(j^S Time Sampling Completed: C 5 D ^ 4 > 

EVACUATION DATA 

Description of Measuring Point 0MP) 

MP Elevation 

Total Sounded Deptti of We0 Below MP (TD) 

Deptti to Water Below MP (DTVV) 

Water Column (WC) in Wen [TD-OTW] 

Gallons per ibot (GPF); from chart 

Ganons in WeB [VVC x GPF] 

T O P OF P'^C. 

T l . l l 

55.90 
15.2/ 

O.l to 

2.W3 

- Diameter of Well Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc) 

=Wen C a ^ Volume (WCV) 

2 . 0 " 

7 . 3 fl.5) 

GALLONS PER FOOT (gpf) 

HS--OUB . 

1%"»fl.09 

T •O.IS r «0J7 4" = ass 

• 1.47 

Evacuation Mettiod and Material "DISPOSABLE B A I L £ ( \ W I T H P O L ^ PRoPYLEtJe ftoPff 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color W o L o t . . < » U w 0<tor N o c ^ Turtjidity: 

Wea Volumes (gaL): 

pH(3.u.): 

Sp. Cond. (ijmhos/cm): 

Tetnperature <^): 

Turbidily (N.T.U): 

3' 
I P . T I 

HOO 

15* 
_ 5 i l i ^ 

4 
^nc 
Hen 
,5* 

SMV^ 

9 
4.5H 

3^;i 
1^ * 

SJV^ 

r;rv^\ 
435 
3^3 
' ^ * 
SrVk, 

1 

Sampling Mettiod and Material(s): D15P0SAQLC SAiuefK W I T H POUV PftePYLCAiC /?o<°f 

Container Description Preservative 

FromLab M^OTHMI oreservedby: Lab v or HMI {Parameters to be Analyzed 

" D i s s . A s . 6 e . M » i . M A . V 

T O T A L C>4 ^ P n ^ n A f e L e CN 

5 0 0 m l 

250 r«l. 

250 m). 

. PLASTIC 

PLASTIC 

PLASTIC 

preservedby: Lab. 

H M O 3 - F ' g L O FtLTCREDOMlCgQ/s j ) 

N A O H 

W'*C . 

Sampl&ig Personnel: 

Comments: 

5.M£H0&KY, J. KELLER 

P o n ^ I^^Jfcy^<. fiCKl- 4>Vv>g t j ^n has U ^ Sxrt̂ plA Sfy<x Cep^-^ 



WATER SAiWPLlNG LOG Page 2_of 31 

ProjectName: ORWET - REQUCTIOM M I L L 

ProjectNumben H M O o a H 

SiteLocafion: H A M H l S A L , OH IO 

Sample ID: M W - 2. 

Replicate ID: / ^ y j • 2 l ) 

Sampling Data* 5-^-o> 
TimeSampBng Began: Q * ^ Q Q 

Weattier C - l o ^ s ^ ~~) 6 ^ Time Sampling CompletedOn 3>0 

EVACUATION DATA 

Description of Meastjring Point (IMP) 

MP Bevation 

Total Sounded Depth of WeO Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-DTWI 

Gallons per loot (GPF); fhjm chart 

Gallons in Well [WC x GPF] 

T O P OF P'/C 

85.23 

5q.9T 
25.2to 

o . i t o 

M.O'/ 

^ Diameter of Well Casing 

GaDons to be Purged 

(3 WCVs, 5 WCVs, etc) 

= wai Casing Volume (WCV) 

2 . 0 ' 

/ 2 . I 2 02 .5) 

L GALLONS PER FOOT (gpf) 

•W 'OSB. T 

US'" 009 254" 

-0.18 

'0.2B 

r - 0 3 7 < = 

K f - O J O 8-

ass 

.1.47 

Evacuation Method and Material B ISPOSASLE S A / L e A WITH POL^ P d o P Y L S t ^ e fkoPS 

SAMPUNG DATA AND 

FIELD PARAMETERS 

Color D f i c k t3«X*VN S - W r e t i 0*=f: T^or>^ Turtjidity: 5 . | - ^ w 

Wea Volumes (gaL): 

^pH(3.u.): 

Sp. Cond. (pmhos/cm): 

Temperature {^:): 

Turbidity (N.TU): 

^/ 

I6.HS 
15^^ 
n*̂  

Swi ' rvc^ 

^ 

/().S9 
/̂ o?3 
ir 

'^'^fl•.;yJ> 

Q 
|0-tS 
1(̂ -7 
\r 
5^^ 

rirs/i.1 

/C>.4rl 

IC.91 
IM'' 

OTOi r * ^ 

1 

Samprmg Method and Matefial(s): D i s P o S f l S L f R A I L S f\ W I T H POUY P f i oP - f i . eN£ R o P e 

Parameters to ba Analyzed 

T)is5. As. Be. f^ i . MA. V 

T O T A L C I 4 ^ /tooenAftLE CM 

pH, SPEC. Cotao.., p 

TeTRACHLOROETHeME 

Container Description 

From Lab _ > ^ or HMI _ 

5 0 0 m l . 

2 S 0 m l . 

2 5 0 m l . 

2 x H 0 m 

P L A S T I C 

PLASTIC 

PLASTIC 

1. GLASS 

Preservativa 

preservedby: Lab ^ or HMI 

H H O a - F I E L D F i i . T C R £ D ^ i M > c e o M ^ 

N A O H 

H^C 

HCL 

Sampling Personnel: 5 . M £ M O & K Y , J . K £ L L £ R 

Comments: 



WATER SAMPLING LOG Page 3 of 31 

^^--" Ertvu v iu i iaau lConsu^u^Sa 'v iccs 

ProjectName: O R M E T - REQuCTiOM M I L L 

ProjectNumber H M 0 0 3 I I 

SiteLocation: H A M H i S A L , O H i Q 

Sampling Date: 5-̂ -̂01 Weather C i c ^ l , l ^ ) 

Sample ID: M W - 5 

Repficate ID: • ^ 

Time SampBng Began: Q ^ ^ 

Time Sampling Completed: 0 c 5 ^ 

EVACUATION DATA 

Descripfion of Measuring Point (MP) 

MP Bevation 

Total Sounded Depth of Wefl Below MP (TO) 

IDeplh to Water Below MP (DTW) 

V\fetEr Column (WC) in Well fTD-OTVy] 

Gallons per loot (GPF); from chart 

Gallons in Wefl [WC x GPF] 

T O P OF PVC 

qi-sa 
(o8.to3 
2 3 . 2 5 

O.l to 

3.12 

- Diameter of wai Casing 

Gallons to be Puged 

(3 WCVs, 5 WCVs, etc.) 

: Wefl Casing Volume (WCV) 

2 . 0 " 

/ / . / 2 ( W . 5) 

GAaONS PER FOOT (gpf) 

Df-QJIS . r -0.16 

ij4"-ao9 r/sr-0.28 

r "037 <• = 

3J4'»0J0 S" 

065 

• 1.47 

Evacuation Method and Material ' D i S P o s A S L E S A i L f R w / T r i P o c ^ P f i o P y u E i ^ e P o P e 

SAMPUNG DATA AND 

FIELD PARAMETERS 

Color 14. O r ^ ^ A / : ^ a . ^ ^ CWor / l ^ / f e . Turtjidity: 

Wefl Volumes (gaL): 

ipH(3.u.): 

Sp. Cond (Mmhos/cm): 

Temperature (^): 

Turbidity (N.TLI): 

3.5 
9 . & q 
T80 
/V" 

cloodi<5 

1.0 
9 loO 

^73 
^*;o 

c l o o d i ^ 

/ / J 
9.'/5 
-7^5 
y y o 

<L/»iji^ 
/ 

^ / ) . / 

^.?? 
^ * ) / 

/,r 
d t x j ^ 

7 

i 

Samprmg Method and Material(s): D 1 5 P 0 S A 8 L C B/J't-fA W I T H PO LY P fte P YLCAJ f g o / ^ f 

Container DescripQon 

From Lab v or HMI 

S O O m l . P L A S T I C 

Parameters to ije Analyzed 

" D i s s . A s . B g . M M . N IA . V 

T O T A L C » 4 , / I r rv inAf tLg CM 

p H , S f tCC.CoMD. . , p 

TETRACHLORQETHeue 

Sampling Personnel: 5. M£HO&KY, J . K £ L L £ R 

Comments: 

PresarvaBve 

v ^ o r H M l . 

2 5 0 « i l . 

2 5 0 mJ. 

2 x M 0 m 

PLASTIC 

PLASTIC 

1. GLASS 

preservedby: Lai}. 

HMO3- F I E L O F i L T C R g D ^ M l c e O A l ) 

MAOH 

^ " C 

H C L 



WATER SAAIPUNG LOG Pag6_f_of_3l 

•' "•• ErDMPonmefttaiCorBuila^Seniccs 

ProjectNamfe- O R M E T - REDUCTIQM MILL 

PrqectNumber H M Q 0 3 1 I 

SiteLocation: H AMMiSAL , O K i Q 

Sample P: MVJ - T-

Replicate ID: 

Tune Sampling Begaa* 

Sampling Date: 5 ^ - T 'XJ f Weather 3 o / ) O y ^ d \ 

: C ^ 

^ 
Time Sampling Completed: M. 

EVACUATION DATA 

Description of Measuring Point (IMP) 

MP Elevation 

Total Sounded Depth of Wefl Below MP (TD) 

Depth to Wafer Below MP (DTW) 

Water Column (WC) in WeB [TD-DTWl 

Gallons per foot (GPF); ftom chart 

Gaflons in Wefl [WC x GPF] 

TOP OF PVC 

79.-^O 

iol.HH 

/a.2t^ 
O.ICo 

2.92 

- Dtameter of Wefl Casing 

Gallons to be Purged 

(3 WCVs, 5 WCVs, etc.) 

: Wefl Casing Volume (WCV) 

a.o" 
8.^(0 ( 1 ) 

GALLONS PER FOOT (gpf) 

1SP-O08. T 

154"»a09 2JS" 

-0.16 r - 0 3 7 <• = 

• 0.28 S f - O S O 8-

OSS 

•1.*7 

Evacuation Method and Material "DISPOSASLE B A t i . e P , w i T H POLYPftoPYLCA/e A o P e 

SAMPUNG DATA AND 

FIELD PARAMETERS 

: n C t ^ r . 'kO(^'J>i Color Odor : (V-fihc 

^ 

Turtjidity: 

Wefl Votumes (gaL): c 
^ . pH (S.U.): 5 ^ H >^> / ^ 5i^l . 

Sp. Cond (pmhos/cm): M t'̂  r̂?b n L 
Temperature fC): 3 ^ J i ^ 38' 
Turbidity (N.T.U): il 

^ 
SS 5" 

Samprmg Method and Material(s): D I S P O S A B L C &Ati.£f< W I T H P O L Y P f t oPYLeA i f R o P £ 

Container Description PreservaUve 

Parameters to be Analyzed FromLab >^orHMl preseivedby: Lab v or HMI 

" D i s s . A s . S f t . M t i . M A . V S O O m l . P L A S T I C '• H H O a - F ' g L O F l i •TCR£D^ lM lCgo^J^ 

T O T A L Ct4, /qoTenAftLg CH Z b o m i . r i . » o i n , M A O H 

p H , S P C C . C O M D . . , F 2 5 0 m l . PLASTIC i ^ C 

2S0ml. 

250ml. 

PLASTIC 

PLASTIC 

Sampling Personnel: 

Comments: 

5. M£»<OSKY, J . KELLER 

CAir ir<|4^ oU-



WATER SAMPLING LOG Page 5 _ o f _ 3 l 

Sample ID: M W - 6 ProjectName: O Q M E T - R E D U C T I O M M I L L 

ProjectNumber H M 0 0 3 H 

SiteLocation: H A M H l S A L , Q K t O 

Sampling Date: 3 ~ j Q — Q \ Weather J u r r * - « ^( i ) -^ Time Sampling Completed: C ^ b S 

Replicate ID: " ^ 

Time Sampling Begaa- O l | l ^ 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Depth of Wefl Below MP (TD) 

Depth to Water Below MP (DTW) 

"^fyier Column (WC) in Wefl [TD-OTW] 

Gaflons per Ssot (GPF); from chart 

Gaflons Sn Wefl [WC x GPF] 

TOP OF PVC 

99.18 
T ( z > . 0 | 

23 .m 
o. i to 

3 .80 

- Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc) 

: Wefl Casing Volume (WCV) 

2 . 0 ' 

//.H Ql.s) 

GAaONS PER FOOT (gpi) 

i5r«oiOB. r -0.18 r -037 ^--oss 

1W-a09 25P-0.28 354--O50 e"-1..f7 

Evacuation Method and Material " D I S P O S A B L E B A t ] . e f < Y J I T H P O L ^ p a o P Y L E M £ P o P e 

SAMPUNG DATA AND 

FIELD PARAMETERS 

Color ^ < / / " Odor N W ^ Turtjidity: 

Wefl Volumes (gaL): 

pH(s.u.): 

Sp. Cond. (ijmhos/cm): 

Temperature ( ^ ) : 

Turbiday(N.TU): 

H 
-7.3^ 
H%\ 

i S " 
C\e i^ 

% 
lM3i 

•i-77 
IH* 

<sl«-̂  

/J.5 
~7.H-» 

^U 
i T 

Ckor 

una\ 
7.M^ 

^n 
iM-

C ^ 

Samprmg Method and Material(s): p i s P o S A B L e S A I L C A W I T H P O L Y Pf toPYLEAJf /?o/°g 

Container Description Preservafive 

FromLab >^orHMl preservedby: Lab v or HMI Parameters to be Analyzed 

" D i s s . A s . B e . M t i . N IA . V 

T O T A L Cr4 ^ AcnenA&LE CM 

p H , S P E - C . C O N D . , F 

500 ml 

2S0ml. 

250ml. 

PLASTIC 

PLASTIC 

PLASTIC 

preservedby: Lab. 

H H O 3 - F I E L D F i i ~ T £ R £ O C i M \ c e o f j ) 

MAOH 

H^C 

Sampnng Personnel: 5 . M £ M O & K Y , J . K E L L E R 

Comments: 
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Erairor tmentaiConsuldngSa-v ic^ 

ProjectName: O R M E T - REDuCTtOi^ M I L L 

Project Number H M QQ 3 H 

SiteLocation: H A M M i S A L , O H I O 

Sampling Data- ^ f i f t ^ ^ y \ t y O y t e ! l S « r . C Q J 

Sample ID: M W - I Q 

Replicate ID: 

Time Sampling Began: 6~iH0 
Time Sampling Completed: Q ^ ( O 

EVACUATION DATA 

Description of Measuring Point OMP) 

MP Elevation 

Total Sounded Depth of Wefl Beiow MP (TD) 

Depth to Water Below MP (DTW) 

Water Column (WC) in Wefl [TD-OTW] 

Gaflons per foot (GPF); ftom chart 

GaDons in Wefl [WC x GPF] 

TOP O f PVC 

100.12 

10)./4 
2M.58 

Q.l lo 

3.93 

- Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc) 

= Wefl Casing Volume (WCV) 

a.o" 

ii.n<i ( i z ) 

GAaONS PER FOOT (gpf) 

w r - o o a . r - 0 . 1 8 r - 0 3 7 <•» 

IW-aOS 2M--0.28 3W-0J0 8" 

065 

• 1.*7 

Evacuafion Method and Material • D I S P O S A B L E B A I L E R W I T H P O U Y P R o P \ L £ t J C P o P E 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color C U * / S l . q k 4 » ^ -^I'/v^- Odor f X f v v e Turtjidity: 

Wefl Volumes (gaL): 

pH(3.u.): 

Sp- Cond. (pmhos/cm): 

Temperature (^;): 

Turtjidity (N.TLO: 

M 
-g.oo 
sa 

I T 
"Tfon^ 

If 
7.M^ 
53tJ 

n* 
' fccj- i . 

/a 
-7. Ha 
5.3-?) 
n " 

Tcari 

h/v.' 
-7.«3i 

56P 
. - 7 * * 

'\nif\i 

Sampnng Method and Materiai(s): P I S P O S A S L C B A I L C A W I T H P O L Y PftoPYLEAJC R o P e 

Parameters to be Analyzsd 

T>i&S. A s . S e . M n . M A . V 

T O T A L CM , /^nrteoAftLE CM 

p H . . S P E " C . C O M D . , F 

Container Description 

From Lab _ ^ o r HMJ _ 

S O O m l . P L A S T I C 

2 5 0 m l . PLASTIC 

2 5 0 m l . PLASTIC 

PreservaUve 

preservedby: Lab v orHMI 

H M O 3 - F I E L D F i L T £ R £ O C i t ^ \ c e o f S ) 

N A O H 

H ' C 

Sampling Personnel: 5 . M £ M O & K Y , J . K £ L L E R 

Comments: 

file://'/nif/i
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Eit iMOiunauuiConsul t ingServkss 

PipjectNam&- O R M E T - R E P u c T i O M M I L L 

ProjectNumber 

SiteLocation: 

Sampflng Date: 

H M 0 0 3 I I 

HAMMiBAL, 

s-^-o\ 
OH/0 

Weather 3 o o . r x - i -70-: 

Sample ID: 

RepBcate ID: 

MW-11 
' V r f 

Time Sampling Begaa-

Time Sampflng Completed: 

1 

\m'^ 
Ooo 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Depth of Wefl Beiow MP (TD) 

Depth to Water Below MP (DTW) 

Water Column (WC) in Wefl (TD-OTW| 

Gaflons per flaot (GPF); from chart 

Gaflons in Wefl [WCx GPF] 

T O P O F P V C 

9^.35 
0)8.(00 
2 0 . ^ S 

o. i to 

H.^0 

-Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc.) 

= Wefl Casing Volume (WCV) 

2 . 0 

13. 

M 

8 0^) 

GALLONS PER FOOT (gpf) 

1V0C8 

HT-aog 

r 

2)5" 

• OIB 3" »037 ^ » 

'03B 3 W - 0 J 0 8-

065 

• 1 . ^ 

Evacuafion Method and Material T M S P o S A S L E S / J I L E A W I T H P O L Y p a o p y L £ i ^ £ P O P S 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color C / ^ ^ a / - "^""^ / ^ 4 « > Turtjidity: 

Wfefl Volumes (gaL): 

pH(s.u.): 

Sp. Cond. (jjmhos^cm): 

Temperature {^5: 

Turtjidity (N.TU): 

5 
^yj 
/^7 /r 

c / ^ 

/o 

^ ^ ^ > v̂  
/ . ^ * 

^Afr-

H 
7.^/ 
4 ^ 
/r 

^̂ U^ 

f=^n.,/ 

-7.S 
Vfr 
Z '̂ 
r/&u^ 

Sampflng Method and Matenal(s): p i s P o S A S L C BAtLCA W I T H P O L Y P ftp P Y L C A < C R o P £ 

Container Description Preservative 

Parameters to be Analyzed FromLab >^orHMI preservedby: Lab v orHMI 

" D i s s . A s . 6 c . M r i . M A . V S O O m l . P L A S T I C '. H M O 3 - r i E L Q F i L T C A t P ^ M i c e o M ^ 

T O T A L CM ^ / t r r ^nA f tLE CM z b o m i . r i - n a T i c MAOH 

pH, SPFC.COMP., F 250ml. PLASTIC H^C 

250 ml. 

250ml. 

PLASTIC 

PLASTIC 

Sampflng Personnel: 5 . M £ M 0 S K Y , J . K E L L E R 

(^mments: 

http://Spfc.Com
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- ^ = - Emarjomo^alConsu^ngServica 

ProjectName: O R M E T - R E D U C T I O M M I L L 

ProjectNumber H M O O B t l 

SiteLocation: H A M M i S A L , O H i O 

Sampflng Date: S ^ ^ - Q I Wea"^ . ^ I / I A . " ^ f 

Sample ID: M W - | 2 

Repficate ID: 

Time Sampling Began: ML 
Time Sampflng Completed: / / Y O 

B/J\ajAJ]ON DATA 

Descriptfon of Measuring Point (MP) 

MP Elevation 

Total Sounded Depth of Wefl Below MP (TD) 

Depth to Water Below MP (DTW) 

Water Column (WC) in Wefl [TD-i3TW] 

Gaflons per foot (GPF); from chart 

Gallons in Wefl [WC X GPF] 

T O P OF P V C 

U>Q.2'i 

es.oi 
MS.23 

Q. l lo 

( D - 9 2 

-Diameter of Wefl Casing 

Gaflons to be Purged 

(3WCV3,5WCVs,etCL) 

= Wiefl Casing Volume (WCV) 

a.o* 
ZQ. 75 (TzO 

GALLONS PER FOOT (gpl) 

15S""O08 

i«r»ao9 

018 r - 0 3 7 <- = 

0.28 3!4"-aso a-

065 

• l.*7 

Evacuation Method and Material P i S P o s A B L E S / J / L C R W I T H P O L Y P f t o P Y L E A / f P o P S 

SAMPUNG DATA AND 

FIELD PARAMETERS 

Color ^ f e t / ^ Odor / l A / t e Turtjidity: 

Wefl Volumes (gaL): 

pH(3.u.): 

Sp. Cond. (pmhos^cm): 

Temperature ( X ) : 

Turtjidity (N.TU): 

"7 
7V7 
93/ 
ir 
C^«cr 

/ / 
7 ' ^ ^ 
^^? 
/ ^ « 

.̂4-

^ / 
7Vf< 

^ 
/<r^ 
<::43i^ 

/ % / 
7 / 3 
yy3 
7 ^ 
^ . ^ « -

Sampflng Method and Materiai(3): p i s P o S A B L g S A I L C A W I T H P O L Y P f ioPYLEME RoPE ' 

Container Description Preservative 

Paiametsrs to be Analyzed FromLab _^o rHMJ preserredby: Lab v or HMI 

" D i s s . A s . B e . Mn. N A . V S O Q m l . P L A S T I C '. H M O a - ^ ' g L O P i L T C R t D Q M i c g o i ^ ^ 

T O T A L t 'A ^ / Imer^AftLE CM 2 S 0 m l . PLASTIC • NAOH 

P H , S f t C C . C o M D . . F 2 5 0 m l . PLASTIC \ H ^ 

Sampflng Personnel: S . M £ H O & K Y , J . K £ L L £ R 

Comments: 
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Era inonmen ta lC t xou^ngSen ios 

ProjectName: O Q M E T - REOUCTIOM M I L L 

ProjectNumber H M 0 0 3 I I 

SiteLocation: H A M H i B A L , O H i Q 

Sampflng Date: ! D ~ 0 ^~C>] Wfealfter 

Sample rtJ: M V V - I 5 

R^jficate ID: 

(NQVN '1Q'> 

Time Sampling Began: I M H S 

Time Sampflng Completed: 6K 

EVACUATION DATA 

Descripfion of Measuring Point (MP) 

MPEIevafion 

Total Sounded Depth of Wefl Below MP (TD) 

Depth to Water Below MP (DTW) 

Water Column (WC) in Wefl fTD-DTW] 

Gaflons per foot (GPF); from chart 

Gaflons in Wefl [WC x GPF] 

T O P OF PVC 

5?. 8(0 
30.(oS 
19.22 

o.i(o 

3.08 

'̂ Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, S WCVs, etc.) 

=Wefl Casing Volume (WCV) 

2 . 0 ' 

q.22 ( 9 . s) 

GALLONS PER FOOT (gpf) 

i«r-oo8. r -ai8 

1>r»O09 2SS--a2B 

r - 0 3 7 r > 

3J4--OS0 8-

OK 

•l.<7 

Evacuafion Method and Material TSlSPosABLE BAiLEf=l w i T H P O L Y PdoPYLEtJE P o P E 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color ^OrV, ^3^<5Laf^/ l ^ i o ^ l 

Wefl Volumes (gaL): 

pH(3.u.): 

Sp. Cond. (pmhos/cm): 

Temperature (^): 

TuriJidity (N.TU): 

^ 
6.'g3 
H95 
,Y 

JJ^a ine^ 

^ Odor ( \ J o / ^ Turtjidity: 

c 
Un^ 
K« l̂ 
IT 
JAa»^ftO 

lr^ 
6.̂ 3 
.^0« 

if 
5+1'A^ 

ririA\ 
C.?3 

5 '̂ 
' /V ' 

S-^ '̂tr^ 

Sampflng Method and MalBrial(s): P i s P o S f l B L C S A / L C A W I T H P O L Y P f io P Y L E A ^ C R o P e 

Container Description Preservative 

Parameters to be Analyzed From Lab _ J ^ or HMI preservedby: Lab v orHMI 

" D i s s . A s . B a . M r t . N IA . V S O Q m l . P L A S T I C ". H H O a - ^ ' g L O P H - T E R E D ^ M I C C O M ^ 

T O T A L C t i , / ImenAf tLE CN Z b u m i . r - u r t o m . . MAOH 

P H , SPFC. C O M D . . F 250ml . PLASTIC M^C 

2S0ml. 

250ml. 

PLASTIC 

PLASTIC 

Sampflng Personnel: S. M & M O & K Y , J . K £ L L £ R 

Comments: Co l< :>^ rvoS4-l>w 4> ' l \ t « i ^ A.IJ^^ 
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ProjectName: O R W E T - REDucTtOM M I L L Sample ID: MW" Kg 

ProjectNumber H M Q 0 3 I I RepficatelD: M W - i ( o p 

SiteLocation: H A M i ^ i B A L , O m o 

Sampling Date: ^ " O ' ^ C i L Weather 

Time SampSng Began: / / 3 J 

C Ir'iijX^ /OS Time Sampflng Completed: ' f j Q / 

EVACUATION DATA 

[descripfion of Measuring Point (IMP) 

MP Elevation 

Total Sounded Depth of Wefl Below MP (TD) 

Depth to Water Below MP (DTW) 

V\feter Column (WC) in Wefl [TO-OTW] 

Gaflons per foot (GPF); from chart 

Gaflons in Wefl [WC x GPF] 

TOP OF PVC 

83.11 

50.<D9 

32.M2 

o- i (o 

5.18 

- Diameter of Weil Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc) 

: Wefl Casing Volume (WCV) 

2 . 0 ' 

i 5 .5^ 

GALLONS PER FOOT (gpf) 

1?r-O08. T -0.18 

nSr-OJS 2M"-0.28 

r - 0 3 7 * • . 

se-ojo a-

065 

•1.47 

Evacuafion Method and Material T J I S P O S A S L E B A X U E R W » T H P O L Y P f i o P r L E i ^ E P o P E 

SAMPUNG DATA AND 

FIELD PARAMETERS 

Color n " ' OT»u»ft c h a y ^ Odor N o T ^ Turtjidity: 

Wefl Volumes (gaL): 

pH(s.u.): 

Sp. Cond. (jjmhos/cm): 

Temperature ( ^ : 

Turtjidity (N.TU): 

5 
t"̂^ 
096 
/ r 
S-fu'oeJ 

J 

td^ 
93A 

i r 
Sia^ 

u 
^ . ^ Q 

%?o? 
./V" 
Sk*A^ 

Fif^f 

^.OH 

^T^b 
j^O 

J f c . ^ 
• 

Sampflng Method and Material(s): D ISPOSABLE SAit-gA W I T H P O L Y PgePYLEAiC R o P E 

Parameters to be Analyzed 

T>is5. As . Bg.Mx. N A . V 

T O T A L CM ̂  /JnoenAftLE CM 

p H , SftCC. COM P . , F 

Container Descripfion 

FnjmLab ^ o r H M I 

S O Q m l . P L A S T I C 

2 5 0 m l . PLASTIC 

2 5 0 m l . PLASTIC 

PreservaUve 

presenredby: Lab v orHMI 

H M O 3 - F / E L O P/ i -T f AED^lMicgQAJ) 

MAOH 

H^C 

Sampling Personnel: 

Comments: 

S.MEMOSKY, J . KELLER 

Co)<;r c)rtr< A r f k l L r - ^ 
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E n v a r m m e t i i a i C o r a u ^ i n g S a i i a s 

ProjectNamfe- O R M E T - REDUCTION M I L L 

ProjectNumber H M 0 0 3 M 

SiteLocation: H A M M l B A L , O H I O 

Sample ID: ^ ^ ^ - l ^ l 

Repflcate ID: 

Tane Sampling Began: I C r t \ 

Sampflng Date: ^ " ^ I Q - Q \ Weather^vx^fv^ ^ O ' j Time SampBng Compteted: 

EVACUATION DATA 

Descripfion of Measuring Point (MP) 

IMP Bevation 

Total Sounded Depth of Wefl Below MP (TD) 

Depth to Water Bekjw MP PTW) 

Water Column (WC) in Wefl fTD-DTW] 

Gallons per loot (GPF); from chart 

Gaflons in Wefl [WC x GPF] 

T O P OF PVC 

n i . 9 i 
39.55 
39.343 

O.ICo 

^ . 3 0 

-Diameter of Wefl Casing 

Gaflons to be Puged 

(3 WCVs, 5 WCVs, etc) 

=Wefl Casing Volume (WCV) 

2 . 0 ' 

/a.a9 Qq) 

GALLONS PER FOOT (gpf) 

15«'-0L0e. T -018 r - 0 3 7 <--065 

15^-009 2J4--02B SJT-OSO 8"»1.*7 

Evacuation Method and Material T J I S P O S A B L E S / I I L E A W I T H P o v i PRoPYLEtJC RoPE 

SAMPUNG DATA AND 

RELD PARAMETERS 

s C o t o r O O x x i Odor ra. 
t-Wv 

Turbidity: 

Wfefl Volumes (gaL): J . H -W-
pH (S.U.): ~7.13 n.^ J Jd l . -^M 
Sp. Cond. (jjmhos/cm): .±iik HCC i^il. V^6 
Temperature ( ^ : î  

( 1 ^ 0 \H' y5* 
Turt)idity (N.TU): <x t \ \ J S ^ <k^ ̂

 
^ ) ^ ^ ^ 

^: M 
f 

Sampflng Method and Material(s): P i s P o S A B L g B A I L C A W I T H P O L Y Pf toPYLgAJf R o P E 

Parameters to be Analyzed 

" D i s s . A s . B e . M M . N A . V 

T O T A L CI4 , / i r rwr iARLE CN 

pH, SPCC. COMD..^ F 

Container Description 

FromLab ^ or HMI 

S O O m l . P L A S T I C 

2 5 0 m l . PLASTIC 

2 5 0 m l . PLASTIC 

Preservative 

preservedby: Lab v or HMI 

H M O a - F I E L D F i t -TCR£DOMicgo<s j^ 

N A O H 

H*C 

Sampflng Personnel: 5 . M E M O & K Y , J . K E L L E R 

Comments: C c ^ L , - - -T i H c < i ^ n . k 
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Sample ID: MW - 18 

EmirorvnentaiGjrBu&ingServios 

ProjectNamfe- O R M E T - REDUCTIOM MILL 

ProjectNumber H M O o a i l 

SiteLocation: H A M M i B A L , O H i Q 

Sampflng Date: ^ ' " Q - Q \ '̂ fteiSvsr. C X a J b ^ 1 t > \ Time Sampflng Completed: | ( j ^ ^ 

RepBcate ID: M W - | & D 

Tiine Sampflng Began: | P i Q 

EVACUATION DATA 

Descripfion of Measuring Point (IMP) 

MP Elevation 

Total Sounded Depth of Wefl Below MP (TD) 

Depth to Water Below MP (DTW) 

Water Column (WC) in Wefl [TD-OTW] 

Gaflons per foot (GPF): from chart 

Gaflons in Wefl [WC x GPF] 

TOP OF PVC 

5 T Q 0 
Mo-ZT 

l lo . l^ 
Q . l l o 

2.CflT 

-̂ Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, eta) 

=Wfefl Casing Volume (WCV) 

2.Q* 

6. OS 

GALLONS PER FOOT (gpf) 

1X ' -a08 . r -018 T - 0 3 7 . r - o s s 

UT-OOQ 2X' -a2S SJf-OSO 6"-1.47 

Evacuation Meflwd and Material T > I S P O S A 8 L E S A I L E A W I T H P O L Y P t i o p y L E I ^ E R O P E 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color \)cr\<s n t ^ - v 

Wefl Volumes (gaL): 

pH(3.u.): 

Sp. Cond. (jjmhos^cm): 

Temperature (^) : 

Turtjidity (N.TLI): 

3 
^nS 
\ ( n ^ ^ 
9̂ 

h o i i i y 

Odor r J o ( v 

CP 

^ . % 
lUn 
.5" 

K\uA<i., 

^ %.a3/ 
10. o / 

le^i 
/ s ' 

//^(/^K<A 

r\rY\\ 

16.3^ 
n < ^ 
•5' 
^ o i i ^ 

Turbidity: 

Sampflng Method and MaJerial(s): P I S P O S A B L E B A I I - C A W I T H POUY PftoPYLCAJf R o P e 

Parameters to be Analyzed 

T>isS. As. 6e. Mti. MA. V 

T O T A L CrJ, /JmcnARLE CM 

pH, SPCC. C O N D . , F 

T E T R A C H L O R a E T r i E M E 

Container Description 

FromLab v or HMI 

SOQml. P L A S T I C 

2S0mI. 

250ml . 

2xM0rr 

PLASTIC 

PLASTIC 

1. GLASS 

Preservative 

preservedby: Lab ^ or HMI 

H M O a - F I E L D F i L T E A t P ^ M i c e o A j ) 

MAOH 

H ' * t ] 

HCL 

Sampflng Personnel: 

Comments: 

S.M£i40&KY, J . K£LLER 



W A T E R S A M P L I N G L O G Pag6_L3-of 3 1 

Emm)nmenta lConsu i t i ngSen ias 

ProjectName: O R M E T - R E D U C T I Q M M I L L 

Project Number 

Site Location: 

Sampflng Data-

H M Q O S I I 

H A M M i B A L , 

"^-t-ox 
OHIO 

Weather KD^ nci'^i 

Sample ID: H W - 1 9 

Repficate ID: " ^ 

Time SampBng Began: | M | ^ 

Time Sampflng Completed: mi 

EVACUATION DATA 

Descripb'on of Measuring Point (MP) 

MP Elevation 

Total Sounded Depth of Wefl Below MP (TD) 

Deptti to Wafer Below MP (DTW) 

Vfeter Column (WC) in Wefl [TD-OTW] 

Gaflons per ibot (GPF); from chart 

Gaflons in Wefl [WC x GPF] 

T O P O F PVC 

b 5 . 2 0 

^2.35 
22 .85 

Q. l lo 

3.tri(o 

^ Diameter of W ^ Casing 

Gaflcxis to be Puged 

(3 WCVs, 5 WCVs, etc) 

= Wefl Casing Volume (WCV) 

a.o" 
/o. q 7 (n) 

GALLONS PER FOOT (gpf) 

1>f-O08 

1W-O09 

. r 

254-= 

• 018 T -037 •̂=1 

• 0.28 T/T'OJO 6" 

065 

•1.47 

Evacuafion Method and Material t M S P o s A B L E B A I L E R Y J I T H P O L Y P d o P Y L E t J e R o P E 

SAMPUNG DATA AND 

FIELD PARAMETERS 

Color f f . / ^ f t 

Vfefl Volumes (gaL): 

pH(s.u.): 

Sp. Cond. (pmhos/cm): 

Temperature ( ^ ) : 

TuriJidily (N.TU): 

.̂ -'S 
4-lH 
1-i5 
t ^ ' ' 

C S & J 6 < ^ 

CK*'': A ^ / t e - Turtjidity: 

-7.0 

t:^ 
^n 
u" 

daX^ 

i ) . o 
c.% 
HtS 
.a 

<:^/ft>Jy 

^ \ r < ^ \ 

L% 
m i 
/ I ' 

JaX^ 

Sampflng Method and Material(s): p l s P o S A B L g B A I L C A W I T H P O L Y P fie P Y L E A / C R O P E 

Container Description Preservative 

Parameters to Ije Analyzed FromLab ^ orHMI preservedby: Lab v orHMI 

" D i s s . A s . 6 g . Mx. M A . V S O O m l . P L A S T I C "• H K O a - f ' E L O F i L T E R £ D O M i c e o < ^ ^ 

T O T A L CM ^ l\tf^t\A9..i.P CN 2 S 0 m l . PLAST IC ._ N A O H 

P H , Sf tE-C.CoMD.. , F 2 5 0 m l . PLAST iC S f C 

Sampling Personnel: 5 . M £ H O S K Y , J . K E L L E R 

Comments: 
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ProjectNamfe- O R M E T - REDuCTiOM M I L L 

ProjectNumber H M 0 0 3 [ | 

SiteLocation: H A M M l B A L , O H I O 

Sampling Data- . ^ - ' ^ - Q ) Weather P ^ C j ^ v ^ A A ^ 

Sample ID: M V s / - 2 & 

Repficate ID: '•>•' 

Time Sampflng Began: C ^ j ^ ] ^ 

Time Sampflng Completed: Q Q ^ Q 

EVACUATION DATA 

Descripfion of Measuring Point (MP) 

MP Bevation 

Total Sounded Depth of Wefl Below MP (TD) 

Depth to Water Betow MP (DTW) 

Water Column (WC) in Wefl [TD-DTW] 

Gaflons per foot (GPF); from chart 

Gaflons in Wefl [WC x GPF] 

TOP OF PVC 

'^(o.Olo 
22.3*^ 
23.T2 

C i t o 

3.80 

'̂ Diameter cf Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc.) 

= Wefl Casing Volume (WCV) 

2 . 0 ' 

n.3a 

GALLONS PER FOOT (gpf) 

iv-ooa. r -0.18 

fK-'Oxa 25r»a2B 

r - 0 3 7 <•» 

3S4--OS0 r 

0.65 

• 1.«7 

Evacuafion Method and Material t J i S P o s A B L E S A I L E R W I T H P O L Y P f i oPYLEt^E RoPE 

SAMPUNG DATA AND 

FIELD PARAMETERS 

Color " A N 

W ^ Volumes (gaL): 

pH(3.u.): 

Sp. Cond. (pmhos/cm): 

Temperature ( ^ : 

TuriJidity (N.TLI): 

H 
5>)6 
3^-7 
H" 

cldo^Y 

Odor KlOiOC 

9. 
5.93L 
^ \ 

[H' 
£}oX^ 

la 
,'>.'^ 
3td 
/ r 

d i i i ^ 

f\r^\ 
5.ao 
3̂=1̂  
IM' 

c loJs^ 

Turtjidity: 

Sampflng Method and Materiai(s): D I S P O S A B L E S A I L C A W I T H P O L Y PfioPYLEAJC R o P E 

Container Description Preservative 

Parameters to be Analyzed FromLab v or HMI preservedby: Lab v or HMI 

T> i sS . A s . 6 e . Mi l . M A . V SOOml. P L A S T I C ' HNO3-F1ELD FiLTCRtD^MiceoiJ) 

TOTAL Chi, /qmenABLE CM 2S0ml. PLASTIC ._ NAOH 

pH, St>E-C. CoND.^ F 250ml . PLASTIC t/fC 

Sampflng Personnel: 5 . M £ M O & K Y , J . K g L L E R 

Comments: 
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Emi i i t j tanattu iCorBtdl inQSeni ica 

ProjectNamfe- O R M E T - REDUCTIOM M I L L 

ProjectNumber H M Q Q S t l 

SiteLocation: H A M M i B A L , O H i Q 

Sample ID: M W - 2 9 S 

ID: 

SampBng Date: 3 " ' " ( ^ l Weamer 5L^^ i Q i 

Time Sampling Began: f-) 9 ' \ ( \ 

Time Sampflng Completed: C r ^ C ) 

EVACUATION DATA 

Descripfion of Measuring Point (MP) 

MP Elevation 

Total Sounded IDepfli of Wefl Beiow MP (TD) 

Depth to Water Below MP PTW) 

Water Column (WC) in Wefl [TD-DTW] 

Gaflons per foot (GPF); from chart 

Gaflons in Wefl [WC x GPF] 

TOP OF PVC 

6>/. 3 5 
M l . 8 2 

/<?.53 

O.I(o 

3 . 1 2 

- Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, S WCVs. etc.) 

= Wefl Casing Volume (WCV) 

a.o' 
q.37 ^9 . 5) 

GALLONS PER FOOT (gpf) 

uf-oos. r "018 

1W-O09 25S"»0.2B 

r - 0 3 7 <• . 

35P-OSO r 

065 

•1.«7 

Evactiafion Mettiod and Material l i i S P o s A B L E B A I L E R W I T H P O L Y PRoPYi-EtJE R o P E 

SAMPUNG DATA AND 

FIELD PAFiAMETERS 

Color C ^ a r - . f » 4 ^ T ^ 0<*»: / V ^ ^ Turtjidity: 

Wfefl Volumes (gaL): 

pH(s.u.): 

Sp. Cond. (jjmhos/cm): 

Tempaature CC): 

Turtjidity (N.TU): 

3.5 
TTcPc? 

^8^5^ 
/ y ^ 

cA*r̂  

~?.o 

-7.WS 
fr3o 
/r 

o 6 v -

/a. a 
~^S^ 
rfi?3 
/ / " 

^^4,^ 

/ ^ y 
7^.5^ 

/o7P 
73-* 
<:/fe-ir-

Sampfing Metiiod and Material(s): p i s P o S f l S L g BAH-CA W I T H P O L Y Pf toPYLEMC R o P £ 

Container Description Preservative 

Parameters to be Analyzed From Lab " ^ or HMI preserved bv: Lab ^ or HMI 

" D i s s . A s . B e . Mrt. M A . V S O Q m l . P L A S T I C '. H K O a - F I E L O F i L T C R t P ^ i M i c g O A J ^ 

T O T A L CM^ /qmeriAftLE CM 2 5 0 m l . P L A S T I C ._ MAOH 

P H , SPEC.COMD.., F 250ml. PLASTIC if^C 

Sampflng Personnel: 

Comments: 

S.M6MO&KY, J . KELLER 



WATER SAMPUNG LOG Page I (o of ^ l _ 

ProjectName O R M E T - RCDUCTiOM M i L t 

Project Numijer 

SiteLocation: 

Sampling Date: 

: H M 0 0 3 I I 

H A M M i B A L , 

5-9-0' 
O H I O 

Weattier H-cL^ ^o:< 

Sample ID: ^^^^ - g q p 

Repficate ID: f^ 

Time Sampflng Began: oE9r 
Time Sampflng Completed: Q j ^ ( ^ 

EVACUATION DATA 

Descripfion of Measuring Point (MP) 

MP Elevab'on 

Total Sounded Deptti of Wefl Below MP (TD) 

Deptti to Water Below MP (DTW) 

W&ter Column (WC) in Wefl [TD-{3TVy| 

Gaflons per fbot (GPF); from chart 

Gaflons Bi WeB [WC x GPF] 

T O P OF PVC 

81.9^ 
'V/.^i 

M0.51 

O.l(o 

(0.H9 

- Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs. 5 WCVs, ete.) 

= Wfefl Casing Volume (WCV) 

2 . 0 " 

/ q . H I ('/•'• 5) 

GAaONS PER FOOT (gpf) 

ISf-OOB 

i>e»oo9 

. T 

254-

•016 r 

• 0.28 S«" 

-037 «•• 

• oso r 

065 

•1.47 

Evacuation Mettiod and Material B i S P o s A B L E B A I L E R W I T H P O L Y PdoPYLEtJE RoPE 

SAMPLING DATA AND 

FIELD PARAMETERS 

CoKf: cJee/ . r - ' Odor A / i ) / ) e Turtjidity: 

Wefl Volumes (gaL): 

pH(s.u.): 

Sp. Cond. OJmhos/cm): 

Temperature (*C): 

Turtjidity (NT.U): 

"7 
6?/ 
y?6 
/ r 

C ^ r t ^ 

H 
L^l 
yff 
y '̂ 

c U ^ 

^ d 
<p 
99d 
/ 9 ' 

<r/^-v^ 

/ ^ / 

f̂̂  
^ ^ 

/ r 
c/otr 

Sampflng Mettiod and Materiai(s): p l s P o S A S L g B A I L C A W I T H P O L Y Pf tePYLEAJf RoPE 

Container Description Preservative 

Parameters to be Analyzed FromLab_J^orHMJ preservedby: Lab v or HMI 

"D iss . As . Se.Mn. M A . V S O Q m l . P L A S T I C . HMOa- F'gLO FiLTCRtDQMicgoM) 

T O T A L CM, /ImenAftLE CM z ^ o m i . r - u n a m , _ ^ M A O H 

P H , S P E - C . C O M P . . F 2 5 0 m l . PLASTIC W '̂C 

250 ml. 

250 ml. 

PLASTIC 

PLASTIC 

Sampflng Personnel: 5 . M E M O S K Y , J . K E L L E R 

Comments: 

http://SpE-C.Com
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Eraii vnsnaiOdConsu&irtgSaiiica 

ProjectName: O R M E T - REDuCTiQM M I L L 

ProjectNumber H M 0 0 3 H 

SiteLocation: H A M M i B A L , O H t O 

Sample ID: M W - 3 0 

ID: 

Time Sampling Began: C ^ ^ H S 

Sampflng Date: 3 *" Q-^O I Weattier L - i o o ^ < . " ^O 's Twie Sampflng Completed: / Q C ) ^ 

EVACUATION DATA 

Descripfion of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptti of Wefl Below MP (TD) 

Deptti to Water Betow MP (DTW) 

Wafer Column (WC) in Wefl [TD-DTW] 

Gaflons per foot (GPF); from chart 

Gaflons in Wefl [WC X GPF] 

TOP OF PVC 

(D0.*^^ 

*79.H5 
lO.<\U 

Q. l lo 

LIS 

^ Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc.) 

= Wefl Casing Volume (WCV) 

2 . 0 ' 

5. ZIo (5 . 5 ) 

GALLONS PER FOOT (gpf) 

1SS--O08 

iw»ao9 

. T • 

2SS-. 

018 r 

D2B VA 

- 0 3 7 «• = 

• -OS0 8-

065 

•1.47 

Evacuation Mettiod and Material T i i S P o s A B L E B A I L E R W I T H P O L Y PdoPYLEstC R o P E 

SAMPUNG DATA AND 

FIELD PARAMETERS 

Cotor ] 4 - . W f i ^ Odor IXJfioe. 

Wefl Vofcimes (gaL): 

pH(s.a): 

Sp. Cond. (pmhos/cm): 

Temperature (^) : 

TuriJidity (N.TU): 

1.5 
i . b i 
Mn 
11" 

Mif.,i.L, 

3.6 

/ 

/ 

/ 

/ 

5.6 
/ 

/ 

/ 

/ 

^«4 
C^i 
V ^ ^ 
/r 

S',K 

Turbidity: 

1 

Sampflng Mettiod and Material(s): p i s P o S A B L g B A I L C A W I T H P O L Y P ftp P Y L E A / C R O P £ 

Container Description Preservative 

FromLab ^ o r H M l preseniedby: Lab v QTHMI 

SOOml. P L A S T I C . HHOg-FIELD PiLTERtO^iMiceoM^ 

MAOH 

Parameters to be Analyzed 

"Diss. As. Be.Mn. NA. V 

T O T A L CM ̂  /^meriAftLE CM 

pH.. Spec. CoMD., F 

TEtftACHLORoETHEWE 

2S0ml. 

250ml. 

PLASTIC 

PLASTIC 

2xM0ml.6LASS 

H'C 

H C L 

Sampling Personnel: S. M£>40SKY, J . K £ L L £ R 

Comments: Ckus^tt-rgA ck <3.5 y l l . ^ < ^ ^ y y } M Lpi/j C^^CKJ^^ 
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~~" JSftPu v iu t io tAt iCorau i l ihg iSen ics 

ProjectName: O R M E T - REQuCTiOM M I L L 

ProjectNumber H M Q 0 3 1 I 

SiteLocation: H A M M i B A L , Q K i Q 

Sample ID: MW-31 

RepficatelD: 

Sampflng Date: 5-^nQ/ 

Time Sampflng Begaru / ^ j ^ 

Weattier O o i , la'^ Time Sampflng Completed: M 

EVACUATION DATA 

Descripfion of Measuring Point (MP) 

MP Elevation 

Total Sounded Depth of Wefl Beiow MP (TD) 

Deptti to Wfater Betow MP (DTW) 

Water Column (WC) in Wefl [TD-DTW] 

Gaflons per foot (GPF); from chart 

Gaflons in Wefl [WC x GPF] 

TOP OF PVC 

fe'^.Sl 
HS.HS 

/9.0to 
Q. l lo 

3.05 

- Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc.) 

=Wefl Casing Volume (WCV) 

a.o* 
q./5 Ci- 5) 

GALLONS PER FOOT (gpf) 

15C-O08. r 

IIS"-009 2S4" 

- 0 1 8 

-0.28 

T - 0 3 7 *• = 

3J4'-O50 fl

oes 

• 1.47 

Evacuation Mettiod and Material T M S P o s A B L E S A I L E R W I T H P O L Y P d o P Y L E f J C R o P E 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color U a A . b r c n i J f ^ / b l a c i i , Odor A / < A c TuriJidity: 

Wefl Vofcjmes (gaL): 

pH(s.u.): 

Sp. Cond. fljmhos/cm): 

Temperature CO: 

TurtJidily (N.T.U): 

3 
/a/9 
/m 
/y 

i Ta . ' hod 

^ 

/a. ^6 

/9o^J 
/yc 

J?^f>^<i 

? 
im 
I9as 
AY 

<^i^r^ 

/ ^ / 

/^rf/ 
/ ^ / ^ 

/y 
ShiJ 

Sampflng Mettiod and Material(s): p i s P o S A B L g S A I L C A W I T H P O L Y PftoPYLEAJf RoPE 

Container Description Preservative 

From Lab _ J ^ or HMI preservedby: Lab y or HMI 

S O Q m l . P L A S T I C H M O a - F ' g L D F I L T C R E D O M I C C O M ^ 

N A O H 

Parameters to be Analyzed 

T>is5. As . 6ft . Mil. NIA. V 

T O T A L C.t\, /InoenA&LE CM 

p H , SPE'C.COMD..^ F 

T E T R A C H L O R O E T H E M E 

2 5 0 m l . 

2 5 0 m l . 

2 i l M 0 r r 

P L A S T I C 

PLASTIC 

1. GiUASS 

Wc 

H C L 

Sampflng Personnel: 

Comments: 

5 .M£M05KY, J . K£LLER 

C J a r r l ^ r r / ) /> f f <Mg^ ^ c ^ 
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ProjectName: O R M E T - REDuCTiOM M I L L 

ProjectNumber H M Q 0 3 H 

SiteLocation: H A M M i B A L , O H i Q 

Sampflng Data' s-y-o) Weattier • dc^^l^i 

Sample ID: M W - 3 & 

Repficate ID: '>- ' 

Time Sampflng Begaa- / 5 J O 

Time Sampflng Completed: 

EVACUIATION DATA 

IDesaipfion of Measuring Point (MP) 

MP Elevation 

Total Sounded D^Jtti of Wefl Below MP (TD) 

Depfli to Water Below MP (DTW) 

Water Column (WC) in Wefl [TD-DTW] 

Gaflbns per ibot (GPF); from chart 

Gaflons in Wefl [WC X GPF] 

T O P OF PVC 

57./a 
WL 

\u> 
Q . 

z . 

03 
. / 5 
llo 

58 

-. Diameter of Wafl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, efc.) 

=Wefl Caang Volume (WCV) 

2 . 0 " 

7.-75 ( a o T 

GALLONS PER FOOT (gpf) 

Df-oos. r -018 r -037 4-«o6S 

IW-OOQ 2JS"-0.2B J5f«OS0 r - 1 . 4 7 

Evacuafion Mettiod and Material "DISPOSABLE B A I L E R W I T H P O L Y PdoPYLE i^C RoPE 

SAMPUNG DATA AND 

RELD PARAMETERS 

1 Color B l a ^ ^ . Q f < j L ^ 0<tor h i d T i c Turtjidity: 

Wefl Volumes (gaL): 

pH(3.a): 

Sp. Cond. (jjmhos^cm): 

Temperature {°C): 

Turtjidity (N.T.U): 

' - . 

9.D5 

43-^ 
/5-* 

5-Taif\:i 

C 
?.9^ 
(:35 
15' 

^ * N i n p > ^ 

^.b 
J-9y 
p^ 
I")' 
.Vla»w^ 

f v r vvX 

/fiy 
(^^i 
1 ^ 
f j r J ^ 

Sampflng Mettiod and Material{s): P i s P o S f l S L g SAiLgA W I T H P O L Y P f t o P YLC»<C R O P E ^ _ 

Container Description Preservative 

Parameters to be Analyzed FromLab J | ^ or HMI preservedby: Lab v orHMI. 

" D i s s . A s . B g . M n . M A . V S O O m l . P L A S T I C '. H H O 3 - F I E L O F i L T C R £ D ^ i M i c g o i > i ^ 

T O T A L CM., flrWinAftLE CM z b Q m i . r - i - n a m , N A O H 

PH. . S p g C . C o M P . . F 2 5 0 m A P L A S T I C H ^ c 

250 ml. 

250 ml. 

PLASTIC 

PLASTIC 

SampHng Personnel: 

Convnents: 

S. M £ M O S K Y , J . K £ L L £ R 

r j / i ^ A l o ' i U ^ . - t . / L r a u h 

http://SpgC.CoM
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Bnvu v tunenAdCorau i t ingSen ias 

ProjectNamfe- O R M E T - REPUCTIOM M I L L 

PfDjectNumfaer H M 0 0 3 I I 

SiteLocatioa- H A M M i B A L , O H i Q 

Sample flJ: M W - 3 9 S 

Repflcate 10: 

Time SampBng Began: 

Sampling ling Date: 3 ^ ^ ^ " ^ ^ Weattier " ^ o f ^ i £ W ^ n»'^ Time Sampflng Completed: 

EVACUATION DATA 

Descripfion of Measuring Point (MF>) 

MP Elevation 

Total Sounded Deptti of Wefl Below MP (TD) 

Deptti to Water Betow MP (DTVV) 

Water Column (WC) in WeB [TD-OTW] 

Gaflons per tiaot (GPF); from chart 

Gaflons in Wefl [WC x GPF] 

T O P OF PVC 

V9.35 
38.49 
/Q '6b 
Q. l lo 

l.7*j 

-. Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, ei&) 

=Wefl Casing Volume (WCV) 

a.o" 
5 . 21 C5. 5) 

GAaONS PER FOOT (gpf) 

tV-OOB 

15r»O09 

. T 

Xff 

• 018 

• 028 

T - 0 3 7 4r=i 

3W-0.S0 8" 

065 

.1.47 

Evacuafton Mettwd and Material "DISPOSABLE S A I L E R w / T r i POLY PdoPYLEt^C R o P E 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color \ ) G C V ^ V)Ca.o.>N Odor : M i>fVe 

^ J 
Turbidity: 

Wefl Vobmes (gaL): ^'r^A 
pH (S.U.): 1 . 3 ^ 

^ 
•7.^6 

Mi 
•^•35 :m. 

Sp. Cond. (pmhos/cm): ^ 633 
Temperature ("C): JH sc 

[V' 
J i f f i 

K 
TurtJidily (N.T.U): 

y- Si Y-
Sampflng Mettiod and Material(s): P I S P O S A B L E R A I L E R W I T H P O L Y Pf tePYLCAi f g o P g 

Container Descripfion PreservatWe 

Parameters to be Analyzed FromLab '^ or HMI preservedby: Lab v orHMI 

"Diss. As. 6e. Mri. MA. V SOQml. P L A S T I C "• HMOa-f'eLQ FiLTERED^MiceoAi^ 

TOTAL CM^ Ẑ nnenAfeLE CM Vibomi. l^'l.^^oliL H A O H 

pH, SPCC. C O N D . , F :250ml . PLASTIC ' H'*C 

250 ml. 

250 ml 

PLASTIC 

PLAST IC 

Sampflng Personnel: S. M £ M O & K Y , J . K £ L L £ R 

Comments: 
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— EminMu i ta i tu tCo teu iSngSen ioa 

ProjectName: O R M E T - REDUCTION MILL 

ProjectNumber H M 0 0 3 1 ! 

SampteflJ: M W - 3 H P 

RepficatelD: 

SiteLocation: H A M M l B A L , O H I O 

Sampflng Date: 3 — i Q - Q \ Wfeattier SL>r>fv_i ' ~ ) ,C !^ 

Time Sampflng Began: | | ( " ^ ^ 

Time Sampflng Completed: G^ 

EVACUATION DATA 

Descripb'on of Measuring Point (IMP) 

MP Elevation 

Total Sounded Deptti of Wefl Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Wefl [TD-OTW] 

Gaflons per fbot (GPF); from chart 

Gaflons in Wefl [WC x GPF] 

TOP OF PVC 

(08.2W 

3to.5e 
3l.(/>(n 

Q.llo 

5.0(0 

- Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, eta) 

=Wefl Casing Volume (WCV) 

2 . Q 

/ 5 . 

1* 

2 05. 5) 

GALLONS PER FOOT (gpf) 

W - O O B . 

w-ao9 

T - 0 1 8 r - 0 3 7 *•> 

- 0 J 8 3Sf-0JO r 

065 

•1.47 

Evacuafion Mettiod and Material B i S P o s A B L E B A I L E R W I T H P O L Y PdoPYLE^JE RoPE 

SAMPUNG DATA AND 

RELD PARAMETERS 

Cotor l Q > r ^ \h,r^ ~ \ * 'S^ 0 * * : N o c N - e Turtjidity: 

Wefl Volumes (gaL): 

pH(3.u.): 

Sp. Cond. (pmhos/cm): 

Temperature ( ^ : 

Turt)iday(N.TU): 

5 
^ • 3 1 
MHO 
IH° 

' ' i^tv^^ 

in 
^ ^ 2 G 
Mi^ 
[H" 

'TfoA^, 

^5,5 
-v.n 
3̂5 
/r 

i/?v,< 

F;nr.\ 
-7J6> 
t i 53 
\6-

^ rkn<> 

Sampflng Mettiod and Materiai(s): D ISPOSABLE B A I L C A W I T H P O L Y P fie P Y L E A J C R O P E 

Container Description Preservative 

Parameters to be Analyzed From Lab _ ^ or HMI preservedby: Lab v orHMI 

"Diss. As. Se.Mn. MA. V SOQml. P L A S T I C '. HMOa- FIELO FiLTCREDOMiceoM^ 

T O T A L CM ^ /Irrier^AftLE CM Viaumi . r i . r . o i i L . M A O H 

P H , S P C C . C O M D . . F 2 5 0 m l . PLASTIC ^ _ H^C 

2 5 0 m l . 

2 5 0 m l . 

PLASTIC 

PLASTIC 

Sampflng Personnel: 5 . M £ M O & K Y , J . K £ L L £ R 

Comments: 
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Et t t i i iMuna i tu lCaasu i i ngSen ias 

ProjectName: O R M E T - REDuCTiQM MILL 

ProjectNumber H M 0 0 3 t l 

SiteLocation: H A M M i B A L , OHIO 

Sample ID: M W - 3 5 

Repficate ID: 

Sampling Date: 5-^*^-^/ '^^^5o<^^^o^V 
Time Sampflng Began: j L j j O 

Time Sampflng Completed: 

EVACUATION DATA 

Desoipti'on of Measuring Point 0 ^ 

MP Elevab'on 

Total Sounded Deptti of Wtefl Below MP (TD) 

Deptti to Water Below MP (DTW) 

V\feter Column (WC) in Wefl [TD-OTW] 

Gaflons per fbot (GPF); from chart 

Gaflons in Wefl [WC x GPF] 

T O P QP PVC 

Mb.-lO 

3to.38 
/ O . 32 

O . l t o 

I . 0 5 

^ Diameter cf Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc) 

= Wefl Casing Volume (WCV) 

2 . 0 

^ . 95 (5 . ^ ) 

GALLONS PER FOOT (gpf) 

i«r«oo8 

i«r-oo9 

r = •0.18 r 

0.28 3J4' 

-Oi37 ^ = 

-O50 8-

065 

•1.47 

Evacuation Mettwd and Material B I S P O S A B L E S A I L E A W I T H P O L Y PdoPYLE^ iC R o P E 

SAMPLING DATA AND 

FIELD PARAMETERS 

Cotor / } i r L 6 / i * l f r / C i n X j J i A 0<tor / I A A ^ Turtjidity: 

VVieflVotomes(gaL): 

pH(3.u.): 

Sp. Cond. (pmhos/cm): 

Temperature (^;): 

Turtjidity (N.T.U): 

^ 
AT?? 
501 
If," 

S ^ ^ 

<r^ 
(f.?0 
//r 
k' 

•^i^J 

•io J ̂I / M I 
9.̂ /3 
^ 

/ / * 

S^itA 

Sampflng Mettiod and Material(s): D i s P o S A B L e S A I L C A W I T M P O L Y P fie P Y L E N C R O P E 

Container Description Preservative 

Parameters to be Analyzed FromLab ^ o r H M l presenredby: Lab v orHMl 

X> i&5. A s . 6 e . M>i. M A . V S O Q m l . P L A S T I C ' HMO3- i^'gLO F i L T E R E D ^ M i c e o A J ^ 

T O T A L CM ^ /t,y^nAP.LE CM 2 S 0 m l . P L A S T I C • N A O H 

pH, SPEC. CoMD.. F 250ml. PLASTIC iy^c 

Sampling Personnel: 

Comments: 

5 . M £ K i O & K Y , J . K £ L L £ R 

f- «^ ^ c r ̂ yrry 



WATER SAiVlPLING LOG 

ProjectName: O R M E T - REDUCTIOM M I L L 

ProjectNumber H M 0 0 3 I I 

SiteLocation: H A M M i B A L , O H I O 

Sampflng Date: 5-S-o Weattier 

P a g 6 _ 2 3 o f _ ^ 

Sample ID: ^ \ W - 3 f Q 

RepficatelD: 

Time Sampflng Began: iSio" 
A Q ' A / O - S TmeSampflng CompletEd: J ^ Q . ^ 

EVACUATION DATA 

Oescripta'on of Measuring Point (IMP) 

MP Bevati'on 

Total Sounded Deptti of Wefl Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Wefl [TD-DTVyi 

Gallons per loot (GPF); from chart 

Gaflons in WeB [WC X GPF] 

TOP OF PVC 

52.OA 
39.(5 
12.93 
Q. l lo 

2 . 0 7 

- Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc.) 

=Wefl Casing Volume (WCV) 

2 . 0 " 

U.2 I ((o.S) 

GAaONS PER FOOT (gpl) 

I V - O O B . r -018 r -037 4"-0SS 

15r-O09 ZX- 'OiS 35S--OSO 8--1.47 

Evacuation Mettwd and Material l i i S P o s A B L E B A I L E A W I T H P O L Y P d o P Y L E H C RoPE 

SAMPUNG DATA AND 

RELD PARAMETERS 

1 Cotor O o r \ * ^ { f T o ^ r ^ 1 hWcV. Odor f J O t i ^ 

Wefl Volumes (gaL): 

pH(s.u.): 

Sp. Cond. (pmhos/cm): 

Temperature ( ^ : 

Turtjidity (N.TU): 

3 
°i.'b^ 
i M t 
I5« 

cl<M^Y 

H 
^.^S 
iQn 
15' 

d(x}y 

4^5 
r^( 
im 
J 5 ' 
d'^L 

fioc.\ 
JA;)^ 
i/or 
/ 6 ' 

cUl^ 

Turtjidity: 

! 

Sampflng^tett10dandMaterial(s): D ISPOSABLE BAiLgA W I T H POLY Pf ioPYLEA/C RoPE 

Parameters to be Analyzed 

D i s s . A s . 6 e . M.I. M A . V 

T O T A L C M , /irvvsoAftLE CM 

P H , S P £ C . C o M D . , F 

Container Description 

FromLab N^OTHMI 

S O O m l . P L A S T I C 

2 5 0 m l . PLASTIC 

2 5 0 m l . PLASTIC 

Preservative 

oreservedbv: Lab v orHMI 

H N O a - F I E L D F i L T E R e o ^ i M i c e i 

N A O H 

H*C 

Sampflng Personnel: S. M £ M O S K Y , J . K £ L L £ R 

Comments: 



WATER SAiVlPLING LOG Page 2Mof_3l 

E m n v i unen tu iConsu i t u^Sen ios 

ProjectName: O R M E T - REDuCTiQM MILL 

ProjectNumber H M Q o a i l 

SiteLocafion: H A M M i B A L , O H I O 

SampteflJ: M W - 3 1 

RepficatelD: 

Time Sampflng Began: f O ^ ^ 

Sampflng Date: S-^-ot Weattier D o f v v N ^ " ^ Q A Time Sampflng Completed: | ' ? S ^ ^ 

EVACUATION DATA 

Descripfion of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptti of Wdl Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Wefl [TD-OTW] 

Gaflons per Ibot (GPF); from chart 

Gaflons in WeB [WC x GPI=] 

T O P OF PVC 

3a).98 
21.93 

/ 5 . Q 5 

Q. l lo 

Z . H \ 

^ Diameter of Well Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc) 

= Wefl Casing Volume (WCV) 

a.o" 

7.2 h 'S) 

GALLONS PER FOOT (gpf) 

i j r -oos . r -018 r -037 ••-oes 

15P-O09 2W-028 3)F-OS0 8"-1.47 

Evacuation Mettwd and Material " D I S P O S A B L E B A I L E R W I T H P O L Y P d o P Y L E t ^ C R o P E 

SAMPUNG DATA AND 

RELD PARAMETERS 

Cotor 8 r « i , . . . < , i V ^ . 4 o r 

Wefl Volumes (gaL): 

pH(s.u.): 

Sp. Cond. (pmhos/cm): 

Temperature ( ^ ) : 

Turtjidity (N.TU): 

y 
ft.Zo 
"sr^ 
15' 

SiW^ 

312> Odor K ) o rNe 

6 
' ^ • ^ ; ) 

^ \ % 

\k 
j»wr*^ 

n.^ 
7,< î 
5on 
15̂  

t);V^ 

F:>^i 
-75-1 
r);^*ri 
j l jo 

^»v 

Turbidity: 

Sampflng Mettiod and Material(s): D I S P O S A B L C B A I L C A W I T H P O L Y P f t o P Y L E A / C R o P E 

Container Description Preservative 

Parameters to be Analyzed From Lab _ ^ or HMI presenredby: Lab v crHMI 

"D iss . A S . 6 e . r ^ . M A . V S O Q m l . P L A S T I C '• HHOa-F'gLO F iLTEReP^Micgo ig^ 

TOTAL CM^ /Iryier^AftLE CM 250ml . P L A S T I C __ ; MAOH 

P H , SPCC. CoMD.. F 250ml . PLASTIC HfC 

Sampflng Personnel: 5 . M £ M O & K Y , J . K £ L L £ R 

Comments: 



W A T E R S A i V l P L I N G L O G P a g 6 _ 2 5 o f _ 3 l 

EnuronmentaiCorBidSnQSenioes 

ProjeaNamfe- O R M E T - R E P U C T I O M M I L L 

ProjectNumber H M 0 0 3 M 

Sample ID: N \ W - 3 9 5 

Repflcate ID: 

SiteLocation: H A M M i B A L , O H i Q _^^^ - _ _ _ _ Time Sampflng Began: / ^ O J 

Sampling Date: 3 " ^ ~ O V Weattier ' _ ^ o r > f N w V ( O - ^ Time Sampflng Completed: ( ^ ^ / ^ 

EVACUATION DATA 

Description of Measuring Point (IMP) 

MP Elevation 

Total Sounded Deptti of Wefl Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Wefl [TD-DTVyj 

Gaflons perfect (GPF): from chart 

Gaflons h Wefl [WC x GPF] 

T O P OF PVC 

tf)0.23 

H2.3to 

/•7- 87 

0.1(0 

2 . 8 C f l 

- Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, « c ) 

= Wefl Casing Volume (VWCV) 

2 . Q " 

8.57 

I GALLONS PER FOOT (gpl) 

1>S"-O08. r -018 

W - O 0 9 254--0.28 

r - 0 3 7 *•" 

ajp-oso 8" 

065 

•1.47 1 

Evacuation Mettwd and Material "DISPOSABLE B A I L E A W » T H P O L Y PdoPYLEt^E R o P E 

SAMPUNG DATA AND 

FIELD PARAMETERS 

Color Q O CAi^X^^ 
waiVoHjnies(gaL): 

pH (3.U.): 

21 
ii.")H 

Odor M t , , ^ 

2 . ^ Ijl 
S ^ 

Turbidity: 

i3l 
Sp. Cond (pmhos/cm): ^LOi. ^•^^0 <;ti5o c^^ l̂b 
Temperature ( ^ : iS: !£! 
TuriJidity (N.T.U): <L \ o v j Q 1- c\ojb f o b o g y ^ ^ ) D J » ^ 

Sampflng Method and MaJeriaI(s): p l s P o S A B L E S A I L C A W I T H P O L Y PftePYLEMC RoPE 

Parameters to be Analyzed 

" D i s s . A s . S e . M . ! . M A . V 

T O T A L C M , flrrtenARLE CM 

p H . . S P C C . C O M P . , F 

Container Description 

FromLab ^ o r H M l 

S O Q m l . P L A S T I C 

250 ml. 

250ml. 

PLASTIC 

PLASTIC 

Preservative 

preservedby: Lab y or HMI 

HMO3- FiELO F i L T g R e o ^ M i c e o A i ^ 

N A O H 

H^C 

Sampflng Personnel: 

Comments: 

S . M £ M O S K Y , J . K £ L L £ R 

file:///ovjQ


WATER SAH/IPLING LOG Page 2to gf 31 

jErav vtui te i iAi iConsui t ingServica 

ProjectNamfe- O R M E T - REDUCTIOM M I L L 

ProjectNumber H M 0 0 3 1 I 

SiteLocation: H A M M i B A L , OHIO 

SampteflJ: M W - 3 9 D 

Repficate ID: ' x* 

Sampflng Data- ^ — y ~ 0 / Weattier -• Sonny l o \ 

Time Sampling Began: | ̂  J ^ 

Time Sampflng Completed: \ H \ \ 

EVACUATION DATA 

Descripfion of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Wefl Betow MP (TD) 

Deptti to Water Betow MP (DTW) 

Water Column (WC) in Wefl [TD-DTWl 

Gaflons per loot (GPF): from chart 

Gaflons in Wefl [WC x GPF] 

T O P OF PVC 

8Q.2I 
M2.02 

3 8 . ' 9 
Q. l lo 

0>.\[ 

-• Diameter of WeU Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc.) 

: Vfefl Casing Volume (WCV) 

2.Q' 

/ 8 .33 (ia.5) 

GALLONS PER FOOT (gpf) 

ne«ao8. 

w-oos 

T -0.18 r -037 «•• 

Wf-OSO «•• 

065 

•1.47 

Evacuafion Mettwd and Material T i i S P o s A S L E B A I L E R W I T H P O L Y P d o P Y L E M E RoPE 

SAMPUNG DATA AND 

RELD PARAMETERS 

Cotor O ^ ^ ^ , 0* f : ^ i 6 f ^ e TurtjidHy: 

Wefl Volumes (gaL): 

pH(3.u.): 

Sp. Cond. (pmhos/cm): 

Temperature (n:): 

Turtjidity (N.T.U): 

G 
•i^.^io 
m^vQ 
\H'' 

^ \ ^ ^ 

/ < ^ 
t '̂b<=^ 
^6H 
\-r 

^ | e * ^ 

/ ^ r 
l^^\ 
^-Tf 
IT 

d2«=^ 

' ^ y 
l.'63 
H^3 

j C 
<l|oo.r-

j 
1 

Sampflng Mettiod and MaterialCs): D I S P O S A B L C S A I L £ R W<T-M P O L Y P P O P Y L E / ^ E R O P £ 

Parameters to be Analyzed 

" D i s s . A s . B e . M r i . N A . V 

T O T A L CM ^ AonertAftLE CM 

PH.^ S P £ C . C o M P . , F 

Container Description 

From Lab _ 2 L or HMI _ 

S O O m l . P L A S T I C 

2 5 0 m l . P L A S T I C 

2 5 0 m l . PLASTIC 

Presarvailve 

preservedby: Lab v or HMI 

HMO3- FiELO F i L T C R t O ^ i M i c g Q / g ' ) 

N A O H 

H*C 

Sampflng Personnel; 5- M£MOSKY, J. K£LLER 

Comments: 

V^nWUXUMQ 



WATER SAMPLING LOG Pag6_2jhof_^J_ 

EmiPonmenadConsu^ngSeniicas 

ProjectNamfe- O R M E T - REPuCTiQM M I L L 

ProjectNumber H M Q 0 3 M 

SiteLocation: H A M M i B A L , O H I O 

Sample ID: M W - S Q S 

Repficate ID: " N ^ 

Sampflng Date- ^ " " i L ^ O t Weattier 5: 0 ( ^ ~?0>S 

Time Sampflng Begaa- C / f H \ 

Time Sampflng Completed: ) Q } ~~7 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptti of Wefl Below MP (TD) 

Deptti to Water Betow MP (DTW) 

V\feter Column (WC) in WeB [TD-OTW] 

Gallons per foot (GPF); from chart 

Gaflons in Wefl [WC X GPF] 

T O P OF PVC 

70.HO 

53.97 
\laM3, 

Q. l lo 

Z . U 2 

- Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, S WCVs, etc.) 

= VWefl Casing Volume (WCV) 

2 . 0 ' 

7 . 8 8 (Q.Ci') 

GALLONS PER FOOT (gpl) 

W-OO8 . r - 0 1 6 r - 0 3 7 4"-0S5 

1W-OL09 25S-»a28 354--0.SO 8--1.47 

Evacuation Mettwd and Material " D I S P O S A B L E S A I L E R w i T r i P O L Y P d o P Y L E i ^ E R o P E 

SAMPUNG DATA AND 

FIELD PARAMETERS 

Cotor ^ ! < « . / - 5 | i 4 ^ } - 4 6 ^ ' I ^ V < \ Odor ( \ ) „ r Y ^ Turtjid-rty: 

WSefl Volumes (gaL): 

pH(s.u.): 

Sp. Cond. (pmhos/cm): 

Temperature (*C): 

TurtjMity (N.TU): 

S 
•7.51 

Q>3\ 
»S^ 

<W 

Q 
- l - C x > 

C.̂ °( 
\S° 

<L.L^^ 

^ 
7 . ^0 

in'i 
.\r 
c U ^ 

FirvtiA 
-7-C.^ 

4^^ 
|5^ 

^cL/ .' 

Sampflng Mettwd and Material(s): D I S P O S A B L C B A I L C A W I T H P O L Y P R O P Y L E A ^ E R O P E 

Container Description Preservathre 

Parameters to be Analyzed From Lab _ 5 L or HMI preservedby: Lab v or HMI 

"D iss . As. 6 e . M»i. M A . V S O Q m l . P L A S T I C '. HMOa- F I E L O FiLTCREP^MicgoM^ 

T O T A L CM ^ jgrrvinAftLE CM 2 S 0 m l . PLASTIC • M A O H 

P H , S P C C . C O N O . , F 2 5 0 m l . PLASTIC > i ^ 

Sampling Personnel: S. M £ M O & K Y , J . K E L L E R 

Comments: 

file:///laM3


W A T E R S A i V l P L I N G L O G P a g 6 _ 2 a o f . 3 i _ 

ProjectNanie: O R M E T - REPuCTiQM M I L L 

ProjectNumber H M 0 0 3 I I 

SiteLocation: H A M M i B A L , O H / Q 

SamptelD: M W - M Q D 

Repficate ID: 

Sampflng Data- ^ - j 0 - ~ O | Vfeattier S^rsfN 6 ) d U 

Time SampBng Began: C_3 7 ^ ^ 

Time Sampflng Completed: f ^ Q ^ ^ j 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptti of Wefl Beiow MP (TD) 

Deptti to Water Below MP PTW) 

Water Column (WC) in WeB fTD-OTW] 

Gaflons per fbot (GPF); from chart 

GaDons in WeB [WC x GPF] 

T o p OF PVC 

9 0 . MO 

53.82 
3 i f l . 5 8 

O. l to 

5.85 

- Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc) 

=V\fefl Casing Volume (WCV) 

2 . 0 " 

i 7 . 56 

GALLONS PER FOOT (gpf) 

i)r-oo8. r - 018 

2J4-.02B 

r - 0 3 7 r = 

3Jf»OS0 8-

065 

• 1.47 

Evacuation Mettwd and Material T i l S P o s A B L E S A I L E A w i T r i POLY P d o P Y L E t ^ E RoPE 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color C^eo^A. 0<to: Nb l \<L Turtjidity: 

Wfell Volumes (gaL): 

pH(s.a): 

Sp. Cona (pmhos/cm): 

Temperature (*C): 

TuriJidity (N.TU): 

6 
-7.H7 
aQ 
iM" 

clea/ 

la 
•7.H3 

5t)^^ 
, c ,0 

Cio**^ 

J^ 
-i.Hi 
^^2 
• l b " 

^kv 

Fin v̂l 
IMS 
(DU 

|»<0 

c\«ar 

Sampflng Mettwd and Material(s): D ISPOSABLE S A I L E A W I T H P O L Y P R O P Y L E M C R O P E 

Container Description Preservativa 

Parameters to be Analyzed From Lab _ 2 ^ or HMI preservedby: Lab v orHMI 

T > i s S . A s . B e . Mn. M A . V S O Q m l . P L A S T I C '. H M O a - F ' g L O F i L T C R t P ^ M i c e o A j ) 

T O T A L CM , / I r w n A f t L E CM 2 S 0 m l . P L A S T I C ._ MAOH 

P H . SPCC.COMP.. F 250ml. PLASTiC H ^ 

Sampflng Personnel: 5 . M £ M O S K Y , J . K E L L E R 

Commenis: 

http://SpCC.Com


ProjectName: O R M E T - REPUCTIOM M I L L 

ProjectNumber H M 0 0 3 t l 

SiteLocation: H A M M i B A L , OHIO 

WATER SAiWPUNG LOG 

Sample ID: M W ' M l 

P a g e _ 2 a . o f _ ^ 

Repflcate ID: ' ^ 

Sampflng Date: 5 - B ' O t Weattier R Q ^ N "VH^S 

Time Sampling Began: 1 3 * ^ 3 

Time SampBng Completed: / V / Q 

EVACUATION DATA 

Description of Measuring Point OMP) 

MP Elevation 

Total Sounded Depth of VWefl Below MP (TD) 

Deptti to WSater Below MP (DTW) 

Water Column (WC) in Wefl fTD-OTVVl 

Gaflons per foot (GPF); from chart 

Gallons in Wefl [WC X GPF] 

T O P OF P V C 

(oZ. ZLo 

13.28 
48.98 
Q. l lo 

7.83 

- Diameter of Well Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc.) 

=Wefl Caang Volume (WCV) 

2 . Q ' 

23..51 

GALLONS PER FOOT (gpf) 

ISr-OOB. r -018 r - 0 L 3 7 « * » 0 6 5 

tW-O09 2J4--0.2B SV-OSO S--1.47 

Evacuation Mettwd and Material ' D I S P O S A B L E B A I L E R W I T H P O L Y P d o P Y L E i ^ E R o P E 

SAMPUNG DATA AND 

RELD PARAMETERS 

Cotor ^ j f e / i / ^ 

Wefl Volumes (gaL): 

pH(3.u.): 

Sp. Cond. (pmhos/cm): 

Temperature ( ^ : 

Turtjidity (N.TU): 

s 
lp.<^5 

:5,9D 

ir 
C\<a.r 

QtSof̂  / \ / i / t e Turtjidity: K ^ / r > ^ ^ 

\<b 
(o.97 

3B5 
h* 

cV«.o.f 

,3H 
(0.99 

<{0( 

. 14' 
c^(o.r 

Final 
'y.o 
m̂ 

f T 

c ^ ^ 

Sampflng Mettwd and Material(s): D ISPOSABLE B A I L C A W I T H P O L Y P R O P Y L E A J C R O P E 

Parameters to be Analyzed 

T l i s S . A s . & g . Mx. M A . V 

T O T A L CM, /JrrVinAfeLE CM 

p H , S P E C . C o M P . , F 

Container Description 

From Lab ^ or HMI 

S O O m l . P L A S T I C 

Presarvatlve 

• " o 

2 S 0 m l . PLASTIC 

2 5 0 m l . PLASTIC 

preservedby: Lab • or HMI 

HMOa- F I E L D F i L T E R e D Q M i c e o A A 

N A O H 

V * C 

Sampflng Personnel: 5 . M £ M O S K Y , J . K E L L E R 

Comments: 



W A T E R S A M P L I N G L O G Page 3 0 o f _ 3 l 

ProjectName: O R M E T - REPUCTIOM M I L L 

ProjectNumber H M 0 0 3 H 

SiteLocation: H A M M i B A L , O H i Q 

SamptelD: M W - H 2 f t 

Repficate ID: 

Sampflng Date: B-'^-D Weattier . ^ O f y y . ^ ( ^ S 

Tjne Sampflng Began: )^ ^ J f J 

Time Sampflng Completed: i ^ ^ J 

EVACUATION DATA 

Description of Measuring Point (MP) 

MPEIevati-on 

Total Sounded Deptti of Wfefl Below MP (TD) 

tJeptti to Water Below MP (DTW) 

Water Column (WC) in Wefl [TD-OTVVJ 

Gaflons per fbot (GPF); from chart 

Gallons in Wefl [WC X GPF] 

T O P O F P V C 

5 2 . 3 0 
^ t . S 8 

/0.72 

Q . l l o 

1.12. 

- Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, S WCVs, ete.) 

= Wefl Casing Volume (WCV) 

2 . 0 ' 

5 . / W 

GALLONS PER FOOT (gpf) 

ix ' -ooe. r -018 r -037 4"-o65 

1>«r»O09 25S--02B Tyf-OSO 8"-1.47 

Evacuafion Mettwd and Material t J l S P o s A B L E S A I L E R W I T H P O L Y P d o P Y L E t ^ / E R o P E 

SAMPUNG DATA AND 

FIELD PARAMETERS 

Cotor Cl(«C»<~ i 

Wfefl Volumes (gaL): 

pH(s.u.): 

Sp. Cond. (pmhos/cm): 

Temperature (^;): 

TurtJidily (N.TU): 

->CKjjr. 4 " ' o f " Odor A/bne» 

1 ^ . ^ 
^ . - 7 ^ 
k-,-^ 
15° 
h.\ 

3.0 
v.^l 
vf^n 
i 6 ^ 
-{'A 

53 
^ ^ % 

l l ^v 
i5 ' 

4,.^ 

jf\r\c. \ 
?.^^ 
Qo^ 
) ^ -

4,^^+ 

Turtjidity: 

Sampflng Mettiod and Materiai(s): D i s P o S A B L g B A I L C A W I T H P O L Y Pf ioPYLEAiC R o P E 

Container Description Preservative 

Parameters to be Analyzed FromLab >^orHMl preservedby: Lab y or HMI 

" D i s s . A s . 6 e . M > i . M A . V S O Q m l . P L A S T I C ". H M O a - ^ ' E L O F i L T g R E D ^ M i c g o M ^ 

T O T A L t r i ^ /trvienAftLE CM 2 S 0 m l . P L A S T I C ^ N A O H 

p H , S P E C . C O M P . . F 2 5 0 m l . PLASTIC H \ , 

Sampflng Personnel: 5 . M £ M O & K Y , J . K E L L E R 

Comments: 



WATER SAMPLING LOG Pag6_3Lof 31 

PrqectName: O R M E T - REDUCTION MILL 

ProjectNumber H M 0 0 3 H 

SiteLocation: H A M M i B A L , OHIO 

SampteflJ: MW- H Z l i 

RepficatelD: 

Sampling Datfe- ^ - 9 ~ C \ Weattier f S o / s r ^ ^ g > ' 3 

Time SampBng Began: I , j Q C ) 

Time Sampflng Completed: l^lb 

EVACUATION DATA 

Descripfion of Measuring Point (MP) 

MP Elevation 

Total SotJnded Deptti of Wefl Below MP (TD) 

Deptti to WSater Betow MP (DTW) 

V\ferter Column (WC) in Wefl [TD-DTW] 

Gaflons per foot (GPF); from chart 

Gaflons in Wefl [WC x GPF] 

T O P O F P V C 

65.10 
MI.H5 
H3.i^5 
O.ICo 

( f i .96 

-. Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc.) 

= Wefl Casing Volume (WCV) 

2 . 0 ' 

zo .9 C2 0 

GAaONS PER FOOT (gpf) 

1 V - O 0 6 . 

15<r»O09 

T • 0.18 r - 0 3 7 *• = 

• 028 354--OSO r 

085 

.1.47 1 

Evacuation Mettwd and Material " D I S P O S A B L E S A I L E R W I T H P O L Y P d o P Y L E ^ J E R o P E 

SAMPUNG DATA AND 

FIELD PARAMETERS 

Cotor C . l cA . ( ^ Odor: N o K i t ^ Turtjidity: 

Wefl Volumes (gaL): 

pH(3.u.): 

Sp- Cond. (pmhos/cm): 

Temperature ( ^ : 

TurtJidily (N.T.U): 

^77 
I^.Co 
M'̂ 5 

iS^ 
dleoy-

IH 
%A0 
M5o 
\S^ 

C \ Q 0 ^ 

(9/ 
^ . ^ 

HJC. 
. l ^ - -
CLI^^ - ' ^ 

rjoa\ 
• 7 ^ ^ 

V<0 
/5* 

c k - ^ 

Sampflng Mettiod and Material(s): D i s P o S A B L g S A I L C A W I T H P O L Y P R O P Y L E A J E R O P £ 

Container Descriptfon Preservative 

Parameters to be Analyzed From Lab J ^ or HMI preservedby: Lab v orHMI 

" P i s s . A s . S e . M n . M A . V S O Q m l . P L A S T I C . H M O a - f ' E L O F i L T C R E P ^ i M i c e o M ^ 

T O T A L CM ^ />menAP.LE CM 2 S 0 m t . PLAST IC MAOH 

p H , S P E C . C O M P . , F 2 5 0 m l . PLASTIC H^c. 

250 ml. 

250ml. 

PLAST IC 

PLASTIC 

Samplmg Personnel: S. M £ M O S K Y , J . K E L L E R 

Comments: 





APPENDIX A-3 

WATER SAMPLING LOG FORMS FOR SEPTEMBER 2001 
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W HMI WATER SAMPLING LOG 

E m u umnaituiCJaiBidei^Serr ices 

ProjectName: O R M E T - R E P O C T l O M M I L L 

Pag6_! of \ \ 

ProjectNumber 

Site Location: 

Sampling Date: 

H^^oo3il 

H A M M I B A L . 

S-ll'Oi 
O H I O 

Weattier 3"rv\y ^o 

SamptelD: MW-<9 

Repflcate ID: /NX 

Time Sampling Begaa- l 5 3 i H 

Time Sampling Compteted: / 5 S 0 

EVACUATION DATA 

Description of Measuring Point (M(^ 

MP Bevati'on 

Total Sounded Deptti of Wbfl Below MP (TD) 

Deptti to Water Below MP PTW) 

Vfeiter Column (WC) in Wefl [TD-DTVy] 

Gaflons per fbot (GPF); from chart 

Galtons "in WeB [WC x GPF] 

Top OF PVC 

83.^5 
S^fio 
aH.o5 
0.16 

3.??Sg 

- Diameter of Well Casing 

Gaflons to be Purged 

{3WCVS, 5WCVS, eta) 

= Wfefl Casing Volume (WCV) 

2 . 0 

IISH 

GALLONS PER FOOT (gpf) 

15r-O08. r -0.18 r -037 4"-08S 

i5sr»o.o» 2!F»o.2s nsr-ojo 8-»1.*7 

Evacuation Mettiod and Material D l « . P O S A B L e BA ILER v i i T H PouS RoPE 

SAMPUNG DATA AND 

HELD PARAMETERS 

Cotor Dif . Q r o ^ r ^ / Q W c U Odor M o n e Turtjidity: S { i l , r > ^ ^ S ' ^ 

Wefl Volumes (gaL): 

pH (3.U.): 

Sp. Cond. (pmhos/cm): 

Temperature fC): 

TuriJidity (N.TU): 

4.0 

9.88 

1,356 

15" 

8.0 

10. o a 

l,M6W 

16" 

I 5 . 0 

l^ .oc 

i ,5 io 

15" 

f^inal 

10. IH 

1.635 

[C ' 

• / 

Sampflng Mettwd and Maferial(s): D I S P O S A B L E B A I L E R W I T H P O L V ftoP£ 

Parameters to be Analyzed 

T l̂SS. As, Bf t .Mn, M Q , V 

T O T A L ^ AmENABLe Cn 

PH..SP. COMP., F 

PCE 

Container Description 

From Lab _ > ^ or HMI 

SOQml. PLASTIC 

250 

250 

2 K 

rY^l 

m l . 

MO 

G L A S S 

P L A S T I C 

rY^\. 6 L A S S 

Preservative 

preservedby: L a b j ^ o r H M I . 

H M O ^ - F t C L P F i L T g R E P 

N A O H 

HCL 

Sampling Personnel: 

Comments: 

9>. MEHOSV4Y, X V.eLL£fK 

C o l o r ( \ oes D r ^ P.l-i-er- Q u - t 

HydroSystems Management, Inc. 



HMI WATER SAiVlPLING LOG Page 0? of H 

JSmuvntttaAMConsti&ingServices 

ProjectName: O R M E T - R E D O C T t O M M»LL 

Project Number 

Site Location: 

Sampling Date: 

HN\003»I 

H A H i N l f t M . , 

9-//-0( 
OHtO 

Wteattier Sonny ^0 

Sampte ID: 

Repflcate ID: 
r̂ w-5 
MW-5d 

Time Sampling Began: | ̂  3 5 

•nme Sampflng Completed: | 5 l j 3 

EVACUATION DATA 

Description of Measuring Point (MP) T o P OF PVC 

MP Bevation 

Total Sounded Deptti of Wefl Below MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Wefl fTD-DTW] 

Galtons per fbot (GPF); from chart 

Gallons in Wefl [WC x GPF] 

9<3.0Q 

^5.98 

(3G.O«3 

0.16 

H.I63<3 

- Diameter of Well Casing 

Galtons to be Purged 

( ^ W C V ^ WCVs, etc.) 

= Wefl Casing Volume (WCV) 

e.o 
\A5_ 

GAaONS PER FOOT (gpf) 

IV-OOS . r -0.18 r »037 4"«08S 

nr-0.09 2!4-»0.2B IX--a.9J 6"»1.47 

Evacuation Mettiod and Material T J I S P O S A B L E B A I L E R W I T H Pou ' f RoPE 

SAMPUNG DATA AND 

FIELD PARAMETERS 

1 Cotor C l e a r , S l -aM- 4Qn4(Vr | - Odor f \ / o ^ e Turtjid-|ty: C / 2 « r 

Wefl Volumes (gaL): 

lpH(s.u.): 

Sp. Cond. (pmhos/cm): 

Temperature CC): 

Turtjidity (N.TU): 

^4.0 

8.95 

830 

15* 

ao 
8.89 
-750 

15*̂  

(3.5 
%.?,6 

711 
15' 

Pinal 

8.69 

noz 
15' 

SamplingMettxjdandMaterial(s): •DISPOSABLE B A I L C R vg I T H P O L Y R O P E 

Parameters to be Analyzed 

I^ISS. fl5,Se,Mr., f JQ .V 

T O T A L 4 A m e n A B L E C n 

PH^ SP. COMP., F 

PCE 

Container Description 

FnomLab ^ o r H M I 

5 0 0 ml. PUAsric 

2 5 0 m l . GLASS 

250 r«l. PLASTIC 

Preservative 

presenredby: Lab v"^ or HMI 

H M Q i i - F i C L D F i L T E R g P 

N A O H 

2 X MO m \ . G L A S S H C L 

Sampling Personnel: g). MgMOS>^.Y , T k g f - C g / ^ 

Comments: 

HydroSystems Management, Inc. 



HMI WATER SAMPUNG LOG 

EmuiunitaitilCdiaulSimSenica 

ProjectName: O R M E T - R g P O C T i O M M I L L 

ProjectNumber 

SiteLocation: 

Sampling Date: 

HV\oo3»l 

H A M N l f t A l . . 

9-//-0I 
O H I O 

Weattier O o / V A y l o ' j 

Page 3_ of t l 

SamptelD: M i ^ - f c f 

RepficatelD: ' ' ^ 

Tnie Sampflng Began: I c l / ^ 

Time Sampflng Compteted: / ^ y ^ 

EVACUATION DATA 

Description of Measuring Point (MP) 

MP Elevation 

Total Sounded Deptti of Wefl Betow MP (TD) 

Deptti to Water Below MP (DTW) 

WSater Column (WO in Wefl [TD-DTWJ 

Galtons per toot (GPF); fiom chart 

Gaflons in Wefl [VVC X GPF] 

TOP OF PVC 

IMZ. 
^3.33 
H5 09 
0.16 

7. <?/vy 

^ Diameter of Wefl Casing 

Gaflons to be Purged 

( ^ ^ ^ 5 WCVs, ^ ) 

3 Wefl Casing Volume (WCV) 

2.0 

g?/7 

GALLONS PER FOOT (gpf) 

1V-0L08 , T »018 r -0L37 r - O M 

1W-O09 ZSP-Offl 33*'-0JO r » 1 . * 7 

Evacuation Mettiod and Material " D I S P O S A B L E BAILER V/ ITH PouS RoPE 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color C i c o r 

waiVotomes(gaL): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperature ^ Y 

Turtjidity (N.T.LO: 

"7.0 
a/5 
HIE 
/S" 

Odor A / o T c 

/w.o 
5-0O 
^ 5 ^ 
/ 5 -

^:?0 
~1.9o 
H5Z 
15^ 

TuriJidity: d l e o r -

Ft'Aal 

1.94 
Hcc 
/ 5 ' 

Sampfing Mettiod and Materiai(5): B I S P 0 5 A & L . 6 B A i ( . £ R w i T H P O L Y R O P £ 

Pdrameters to bo Anaiyzsd 

Î VSS. Aa;ae,Mr^,f fQ,V 

T O T A L * A>ngMAaLe Cn 

PH.>SP. COMD.. F 

Container Description 

FromLab ^ o r H M I 

SOOml. PLASTIC 

2 5 0 m l . &LASS 

250r^^l. PLASTIC 

PreservaBve 

preseivedby: Lab y orHMI 

HMQa(-F iCLD F i L T E R e P 

N A O H 

M°C 

Sampflng Peisonnei: 

Comments: 

g>. MEHOSV^.Y. X MELLER 

HydroSystems Management, Inc. 



WATER SAMPLING LOG Page i of l \ 

~~ Eioiramta^alCaaullbigSeniica 

ProjectName: O R M E T - R g P L l C T l Q M M>LL 

ProjectNumber: 

Sampflng Date: 

HfAOOBVl 

H A M N I R A U , 

^- l l -at 
OHIO 

Weather C/f ludy •7o'5 

Sample ID: M U J ^ I C 

RepficatelD: M ^ ' I ^ J i 

Time Sampflng Began: 0 ^ 1 6 

Time Sampflng Completed: 0 9 o S 

MP Elevation 

EVACUATION DATA 

T O P O^ PVC 
-DJameter of Wefl Casing 2 . 0 

Total Sounded Deptti of Wefl Betow MP (TD) 

Deptti to Water Below MP (DTW) 

Wfetsr Column (WC) In Wefl [n>-DTVyj 

GaUons per fbot (GPF); ftom chart 

Gaflons in Wefl [WC x GPF] 

83.13 

49.10 

3H-fV3 
0.\L 

S.HHSf̂  

Gaflons to be l=>urged 

(3 WCVs, 5 WCVs, etc:) 

=Wefl Casing Volume (WCV) 

163 

GALLONS PER FOOT (gpf) 

iv«ofl8 . r - 0 1 8 r'OJST r - oss 

ly f 'OM 2x*»oa »s*-oso r - i .«7 

Evacuation M^od and Material D I S P O S A B L E BAILER v i r r H PouS RoPE 

SAMPUNG DATA AND 

RELD PARAMETERS 

Color D k 8ax* j fA 

Wefl Volumes (gaL): 

pH(3.u.): 

Sp. Cond. (pmhos/cm): 

Temperature (^J): 

Turbidity (N.T.U): 

Co 
8.99 
i,05e 

IH" 

0*»^ f \ f c n ^ TuriJidity: S - ^ i n e . d 

l a . o 
8(,H 
988-
IH" 

14.5 
8 3 / 
UL 
i r 

final 
n.zc 
-75V 

,L fO . 

Sampflng Mettiod and MatBial(3): T J I S P o S A S L g B A i L C R y g i T H P O L Y R O P E 

Parameters to be Analyzed 

T O T A L * A m g H A B L S C n 

PH..SP. COMP.. F 

Coniainn'Descripfion 

From Lab _ ^ or HMI 

S Q O r w I . P L A S r i c 

2 5 0 m l . G L A S S 

2 5 0 m l . P L A S T I C 

Preservative 

preservedby: Lab y orHMI 

K M Q ^ - F t C L P F t L T f f t E P 

N A O H 

Sampflng Personnel: 

Comments: 

9>. MEMOSVCY^ T V.ELLEK 

Color dtie\ neri- -C:lhi^ o u i 

HydroSystems Management, Inc. 



W HMI WATER SAiVlPLING LOG 

E n u i r o m t a ^ a i C o t B u ^ n g S a y i c B 

ProjectName: O R M E T - R E D D C T t O H M I L L 

Page 5 of l i 

ProjectNumber 

Site Location: 

Sampling Date: 

H>A003>1 

HAMNIRAU. 

9-11-01 
O H I O 

Weattier O u r y ^ y 70:5 

Sampte ID: 

Repflcate ID: 

MlV-
r ^ 

Time Sampling Begarc 

IZ 

0^15 
Time Sampling Completed: 0 9 WO 

Description of Measuring Point ^P ) 

MP Elevation 

EVACUATION DATA 

T o p OF PVC 

-Diameter of Well Casing 2 . 0 

Total Sounded Deptti of Wefl Betow MP (TD) 

Deptti to Water Below MP (DTW) 

Water Column (WC) in Well [TD-OTWl 

Galtons per fbot (GPF): from chart 

Gallons "in Wefl [WC x GPF] 

61.1̂  
399^ 
ai.Qo 
0.16 

3.193 

Gaflons to be Purged 

( ^ W C \ ^ 5 WCVs, eta) 

= Wefl Casing Volume (WCV) 

/O.3 

GALLONS PER FOOT (gpf) 

1X--O08. r -0.18 r -037 ^^-oss 

n«"»0.09 wr-ojB SJ4--OJO ar»i.47 

Evacuafion Mettiod and Material T S I S P O S A B L E B A I L E R V / I T H PouW RoPE 

SAMPUNG DATA AND 

FIELD PARAMETERS 

\ Color. / ) k . S r o o ^ Odor A/n/TC? Turtjidity: S ; A ( . . J ^ J ^ ^ T ^ C 

'wai Volumes (gaL): 

pH (s.a): 

Sp. Cond. (pmhos/cm): 

Temperature (M): 

TuriJidity (N.TU): 

3.0 
9.n 
i,M35 

,u^o 

G.Q* 
9.51 
U»e 
IM" 

/a^* 
9.6;i 
i.iai 
I T 

hr^l 
9.75 
I.C^E 

/Y" 

/ 

SampBng Mettiod and Material(s): P I S P O S A B L E B A I L C R VJ I T H P O L Y R O P E 

Parameters to be Analyzed 

T^iSS. A 5 , S 6 , M n , M Q , V 

T O T A L 4 A w i g M A B L E C n 

PH,SP. doMP., F 

PCE 

Sampflng Personnel: 9). MEHOSt^ .Y^ X S E L L E R 

Container Description 

FromLab "*^orHMI_ 

5 0 0 ml . 

2 5 0 f r ^ l 

2 5 0 m l . 

2 X MO 

P L A S T I C 

G L A S S 

P L A S T I C 

m \ . G L A S S 

Preservative 

preservedby: L a b j ^ o r H M I . 

H M O a - F i g L P F n . T £ R £ P 

N A O H 

H C L 

Comments: [)eiJn4^r^X g-f 3 . 5 (Sa//cr>'C 

"K P(yrGme.-ierf mea^L^ fk c d 3 .5 ana 5 . 0 og/Zd^^ 

C o U r acres' D o t TJn^ r O U T 
^ 

HydroSystems Management, Inc. 



WATER SAMPLING LOG 

ProjectName: O R M E T - R e D O C T l Q i a M I L L 

Page C. of n 

ProjectNumber 

SiteLocation: 

Sampling Date: 

HK00311 

HAMNl f tAU. 

9-l/^of 
OHIO 

Weattier O o r i A w no's 

SamptelD: M ^ ' o l t 

RepficatelD: ^ ^ 

Time Sampling Begaa- Q f S O 

Time Sampflng Completed: / ^ I C 

EVACUATION DATA 

Description ofMeasuring Point (MP) T o P O F P V C 

MP Elevation 

Total Sounded Deptti of Wefl Betow MP (TD) 

Deptti to V\&ter Below MP (DTW) 

Water Column (WO in Wefl fTD-DTWl 

Gaflons pertoot (GPF); from chart 

Gaflons m Wefl [VVC x GPF] 

^6.3iO 

Qo.Ho 
d5.^o 
o. ic 
"/./afr 

-• Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, eta.) 

s Wefl Casing Volume (WCV) 

2.0 

/ ^ .H 

GALLONS PER FOOT (gpf) 

1V-O08 , T -018 

1X'»O09 25Sr-028 

r - 0 3 7 *•" 

wr-ojo r 

085 

• 1.47 

Evacuation Method and Material X J I S P O S A B L E B A I L E R V / I T H P O U W R O P E 

SAIMPUNG DATA AND 

RELD PARAMETERS 

Color CSeaf, Ian T v ^ 

waiVoftimes(gaL): 

pH(s.u.): 

Sp. Cond. (pmhos/cm): 

Temperature (*C): 

Turbidity (N.T.U): 

î .O 

TSH 
9H3 
15* 

Odor A/a/)e Turtjidity: CloOr-

8.0 
(>rn 
H b l 

\r 

I6>.H 

G.GO 
^3i9 
11" 

/ ^ / 

6 o« 
V/5 
( l ^o 

Sampflng Mettwd and MalBrfal(s): TS ISPoSAauE B A I L E R W I T H P O L Y R O P E 

Parameters to be Analyzed 

1MS5. A a , B 6 , M r > , f J Q , V 

T O T A L 4 A m E M A B L E C n 

PH..SP. COMP., F 

Container Description 

FromLab >^o rHMI 

5 0 0 ml . 

2 5 0 m l 

2 5 0 m l . 

PLASric 

GLASS 

PLASTIC 

Preservative 

preservedby: Lab ^o rh f t i l l 

H H Q : ; - F ( C L D F I L T E R E D 

N A O H 

Sampflng Personnel: <^. MgMOSVCY, T V.ELLER 

Comments: Co/pr- -fj^r^ 0\Jr 

HydroSystems Management, Inc. 



HMI WATER SAiWPLlNG LOG Page ~7 of I I 

ProjectName: O R M E T - R E P O C T l O h l M I L L 

Project Number 

SiteLocation: 

Sampling Date: 

H W 0 0 3 1 I 

H A M N I B A U , 

9-11-01 

O H I O 

Weattier Sunoy no's 

Sampte ID: 

Repficate ID: 

MW-31 
r>J 

Time SampBng Began: H o 1 

Time Sampling Completed: I H d i S 

EVACUATION DATA 

[description of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Well Below MP (TD) 

Deptti to Water Betow MP (DTW) 

water Column (WC) in Well [TD-DTVyj 

Gaflons per fbot (GPF): from chart 

Gaflons in Wiefl [WC x GPF] 

Top OF PVC 

C>l.bZ 
96.0 
3t0.lF> 

Q. I4 

3.3^ 

- Diameter of WeU Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc.) 

= Wefl Casing Volume (WCV) 

2 .0 

la.t^ 

GALLONS PER FOOT (gpf) 

1V-O08. r -0.18 r -037 4-»oas 

i)r»o.o« r/4-=oj8 j j f - o j o r - i .47 

Evacuation Mettiod and Material D I S P O S A B L E B A i L E R W i T H P o u S R o P E 

SAMPUNG DATA AND 

RELD PARAMETERS 

Cotor Dk. Sn>^J6lack 

Wefl Volumes (gaL): 

pH (S.U.): 

Sp. Cond. (pmhos/cm): 

Temperature (^2): 

Turbidity (N.TU): 

3.0 

9-73 

i,8oi 

n" 

Odor fMofle 

6.0 

9S7 

1,^-70 

15* 

lO.o 

9.90 

l,89K 

I S ' 

TuriJidity: S T ^ J . / T C ^ / 

F;^f 

9 9 ^ 
/ , ^77 

/ i - " 

Sampling Mettiod and Material(s): P I S P O S A S L E B A I L E R W I T H P O L V R O P £ 

Parameters to be Analyzed 

BISA. Afi,&e,Mr.,MQ,V 

T O T A L 4 AmgMAaLE Cn 

p H , s p . COMP., F 

PCE 

Container Description 

FromLab ' * ^o rHMI 

5 0 0 m l 

2 5 0 m l 

250rT^I . 

2 x M 0 

PLASTIC 

GLASS 

PLASTIC 

m \ . 6 L A S S 

Preservative 

preservedby: Lab y or HMI 

HMOa-FIELD R L T E R E P 

NAOH 

H^C 

HCL 

Sampling Personnel: 

Comments: 

9 .̂ MEHOSV!.Y^ T [JELLER 

C ^ l & r ^Ag.T n o 4 -/r^^y- ou-h 

HydroSystems Management, Inc. 



WATER SAiWPLlNG LOG 

' Eiaii utunaii i iConsuMngSenica 

ProjectName: O R M E T - R g P L l C T l O M M I L L 

Page ^ of n 

ProjectNumber 

SiteLocafion: 

Sampflng Date: 

HMOOSll 

H A M N l f t A U , 

9-IHO( 
O H I O 

Weaflier Oo/VM./ 
/ 

7dV 

SamptelD: MW'Bi? 

Repflcate ID: ^ v 

Time SampBng Began: / / / * / 

Time Sampling Completed: U 3 i S 

EVACUATION DATA 

Description of Measuring Point (MP) T o P O F P V C 

MP Elevab'on 

Total Sounded Deptti of Wdl Betow MP (TD) 

Deptti to V\&ter Betow MP (DTW) 

WSater Column (WC) in WeB fTD-DTWJ 

Gaflons perfbot (GPF); from chart 

Galons in Wieg [VVC X GPF] 

57 3 A 
39.V^ 
n.t̂  
Ĵ JC_ 

ol.UoS 

- Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc.) 

: Wefl Casing Volume (WCV) 

2.0 

S".^ 

GALLONS PER FOOT (gpf) 

1V-O08. r -018 r-0137 r-oas 

15t'»0.09 2J«'«0L28 r/T'OSO r»1.«7 

Evacuation Mettiod and Material B I S P O S A B L E B A I L E R V < I T H P O U W R O P E 

SAiMPUNG DATA AND 

FIELD PARAMETERS 

Cotor Dt^- filfiA 

Wefl Volumes (gaL): 

pH(3.u.): 

Sp. Cond. (pmhos/cm): 

Temperature (*C): 

TuriJidity (N.T.U): 

3.0 
8.51 
5WW 

14" 

Odor f \ J o n « Turtjidity: 5^<: i '> t«c\ 

6 . 6 

8.55 
SHC 

15" 

9.0 
8.^0 
5S3 
16" 

r t rvx l 

8.19 
60G 
16' 

Sampflng Mettwd and Material(s): ' D I S P O S A S L E B A I L E R V< I T H P O L Y ftoPg 

Parameters to be Analyzed 

l^tSS. A a , B f t , M r > , | J Q , V 

T O T A L » A m E M A a L E C n 

P H . . S P . COMP. , F 

Container Description 

From Lab J ^ or HMI _ 

S O O m l . PLAST IC 

2 5 0 rv^l . G L A S S 

2 6 0 m l . P L A S T I C 

Sampflng Personnel: f^. M E N O S t ^ Y , T V.ELLER 

Comments: 

Preservative 

presenredby: Lab v^orHMI 

HMOi^ -F tgLD F I L T E R E D 

N A O H 

HydroSystems Management, Inc. 



WATER SAMPLING LOG P a g e _ 9 _ o f _ | | 

' j& two tvno t tu iConsuSb igSa vices 

PrqectName: O R M E T - R E D L l C T l O M M I L L 

ProjectNumber 

SiteLocation: 

Sampfing Date: 

HfAOOBll 

HAMNl f tAU, 

^- l-Oi 
OHIO 

Weattier Our«%N/ 
/ 

-70's 

SamptelD: M W " .'."^ 

Repflcate ID: ^"^ 

Time Sampflng Began: I 0 l 7 

Time Sampflng Compteted: ( I 0 7 

EVACUATION DATA 

Description ofMeasuring Point (MP) 

MP Elevab'on 

Total Sounded Depfli of Wefl Betow MP (TD) 

Deptti to Water Betow MP (DTW) 

Water Column (WC) in VWefl [TI>DTVyi 

Gaflons per ibot (GPF); from chart 

Galtons in Wefl [VVC X GPF] 

T O P O F PVC 

Mt;9H 
35.93 
M.Oi 

0.\<o 

l.76>6 

- Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, et . ) 

= Wefl Casing Volume (WCV) 

2.0 

5."i 

GALLONS PER FOOT (gp^ 

iv»ofl8, r -018 r -0J7 r-oes 

1V-O09 2)«"-0JB nc-ojo r-i.*7 

Evacuation Mettiod and Material " D I S P O S A B L E B A I L E R W i T H P o u S R o P E 

SAMPUNG DATA AND 

FIELD PARAMETERS 

Cotor Ok 8 n ^ n l P , W [ c Odor A /one Turtjidity: s j l fe^o^ J 

Wefl Volumes (gaL): 

pH (9.U.Y. 

Sp. Cond. (pmhos/cm): 

Temperature r̂ D): 

TuriJiiffly(N.TU): 

2.0 
;i.3a 
5 5 t 
16-

^.0 
S.93 
&3o 

I S " 

5.3 
E.t^ 
-fdC 

f S " 

F înal 
t o ^ 
-7V? 

/ S " 

Sampflng Mettwd and Matglal(3): •D ISPOSABLE S A I L E R V W I T H P O L Y R O P E 

Parameters to be Analyzed 

P>S5. A a ; a 6 , M n , > i Q , V 

T O T A L * A m g M A f l L E Cr^ 

PH.,SP. COMP., F 

Container Description 

FromLab ' ^ o r H M I 

SOO ml . 

250rr> l 

2 6 0 m l . 

P L A S T I C 

GLASS 

PLASTIC 

Prcserrative 

presenredby: Lab y orlHMi 

H M O g - F t C L D F iLTEREP 

N A O H 

Sampfing Personnel: g). MgMOSVCY , X V.ELLER 

Coniments: ( _ o l o < . ^ <4 r te^ n o t ' T ^ / ' ^ o - OL.) ' -/-. 

HydroSystems Management, Inc. 
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" " ^ ^ &oworw»attaiConsuSSngSet viues 

PnojectName: O R M E T - R e P O C T l O M M I L L 

Project Numtjer 

SiteLocation: 

Sampflng Date: 

Hv\oo3n 
HAMNIRAU. 

9- l l -Oi 
OHIO 

WSeattier Sorviy no's 

SamptelD: M \ A I - - ^ ^ 

RepficatelD: 

Time SampBng Begare I I H O 

Time Sampling Completed: I n l f ) H 

EVAClJAnON DATA 

Description of Measuring Point (MP) 

MP Bevation 

Total Sounded Deptti of Wefl Betow MP (TD) 

Deptti to Wata-Below MP (DTW) 

Vfeter Column (WC) in Wefl [TD.OTVyi 

Gaflons perfbot (GPF); fkom chart 

GaUons in V\fefl [WC X GPF] 

T O P O F PVC 

S^.or 
S i .nc 
19. ^ 
c>.\C 

a.a^Q 

- Diameter of Wefl Casing 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, etc.) 

! Wefl Casing Volume (WCV) 

2 . 0 

6.f 

GALLONS PER FOOT (gpf) 

1 V - 0 0 8 , T -018 r ' O j i r * ' - 0 8 S 

1W-O09 2SP-0.28 SSf-OSO 8--1.47 

Evacuation Mettiod and Material D I S P O S A B L E B A I L E R V i i T H PouS RoPE 

SAMPUNG DATA AND 

FIELD PARAMETERS 

Cotor Q r o ^ r ^ . S - h i . ^ ^ x J Odor A / o n * Turtjidity: X / - l K y 

VWefl Volumes (gaL): 

pH(s.u.): 

Sp. Cond. (pmhos/cm): 

Temperature (*C): 

TuriJidity (N.TU): 

a.s 
96S 
^ ^ ^ 

/S' ' 

5.0 
f . 7 ^ 

rfc 
i S " 

n.o 
9.75 
9̂ ^ 
/ 5 * 

/ v ^ / 
^.75 
9^o 
Z^" 

/ 

I 

Sampinig Mettiod and Material(s): D I S P O S A B L E B A I L E R VJ I T H P O L Y ftoPE 

Parameters to be Analyzed 

3>S5. As ,&e ,Mn, M Q , V 

T O T A L I ' AmeMASLE Cn 

P*^.. SP. COMP., F 

Container Description 

F r o m L a b _ ^ o r ™ i _ 

5 6 0 ml . 

250r r> l 

2 5 0 m l . 

PLASTIC 

GLASS 

PLASTIC 

Preservative 

presenredby: Lab V^^orHMI 

HMOg-FtgLO FtLTEREP 

NAOH 

H'*C 

Sampflng Personnel: 

Comments: 

9>. MgNOSVt.Y^ T MELLER 

C A C ^ A^g<- n^s-f •f\\A^r- c^Jt. 

HydroSystems Management, Inc. 



WATER SAiWPLlNG LOG 

' ^ammrTmntatCorBuil^tgSeniices 

Pn^ctName: O R M E T ' R E D O C T l O M M t L L 

Page / / of II 

ProjectNumber 

SiteLocafion: 

Sampflng D-dle: 

H M 0 0 3 1 I 

H A H N I R A U . 

9-/l-ot 
O H I O 

Weaflier O'^ 'v iv/ 
/ 

~lo's 

SamptelD: M W S n 

RepficatelD: 

Time Sampflng Begaa- 1 0 1 5 

Time Sampflng Completed: l O ' j O 

Description of Measunng Point (MP) 

MP Elevation 

EVACUATION DATA 

T O P OF PVC 
-Diameter of Wefl Casing 2.0 

Total Sounded Deptti of WeU Below MP (TO) 

Deptti to V f̂erier Betow MP (DTW) 

Waer Column (WC) in W8fl rTD.DTWJ 

Galtons per ibot (GPF); flnm chart 

Gaflons in Wefl [VVC x GPF] 

3 4.. 96 
I9.7( 

17.19 
0.»6 

d.n5oH 

Gaflons to be Purged 

(3 WCVs, 5 WCVs, e t t ) 

= Wefl Casing Voiume (WCV) 

$".3 

GALLONS PER FOOT (gpf) 

1 V - O 0 8 , r - 0 1 8 r "OL37 4 " - 0 8 S 

15r-0JJ9 2jr-0L28 JJT-OJO F-1.«7 

Evacuation Mettiod and Material " D I S P O S A B L E BAILER v i i T H PouS RoPE 

SAMPUNG DATA AND 

FIELD PAtWMETERS 

Color S r o u j r , 

Wefl Volumes (gaL): 

pH(s.u.): 

Sp. Cond. (pmhos/cm): 

Temperature (^)): 

Turt)*Sty(N.T.U): 

3.0 

6-5i 
6o?3 

1 5 " 

Odor H e ^ e . Turtjidity: S i l k . 

6.6 
y.aA 

^5J? 
' 5 ^ 

Z.3 
7ai 
i^o 
15'' 

f i f ^ ) 

-7.5H 
59o 
t5^ 

/ 

Sampfing Mettiod and MaterialQ): P I S P O S A B L E B A I L t R VHiTH P O L V R o P g 

Parameters to be Analyzed 

l^iSS. A a , & 6 , M n , h fQ,V 

T O T A L -, A m g M A f l L E C n 

PH..SP. COMP.. F 

Container Description 

FromLab ^ o r H M l 

SOO 

250 

250 

ml. 

^r^l 

ml. 

PLASTIC 

& L A S S 

P L A S T I C 

Preservative 

preservedby: Lab y orHMI 

HMOi^ -F iCLP FcuTEREP 

N A O H 

H ° C 

Sampfing Personnel: 9). MENQSVCY^ X V.ELLER 

Comments: C o l Or- A ^ i o y - ^ l i , T . i 4 g r f C>VJ4-. 
y-

HydroSystems Management, Inc. 



APPENDIX B 

LABORATORY ANALYTICAL REPORTS 

Appendix B-1 Laboratory Analytical Report for January 2001 Monitoring Event 

Appendix B-2 Laboratory Analytical Report for May 2001 Monitoring Event 

Appendix B-3 Laboratory Analytical Report for September 2001 Monitoring Event 

HydroSystems Management, Inc. 
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LABORATORY ANALYTICAL REPORT FOR JANUARY 2001 MONITORING EVENT 

HydroSystems Management, Inc. 
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REPORT NARRATIVE 
GENERAL CHEMISTRY 

KEMRON Login No: L0105165 

METHOD 

Analysis: See report for method reference. 

HOLDING TIMES 

Sample Preparation: All holding times were met. 
Sample Analysis: All holding times were met. 

PREPARATION 

Sample preparation proceeded normally. 

BATCH QA/QC 

Method Blank: All acceptance criteria were met. 
Laboratory Control Sample: All acceptance criteria were met 
Duplicates: All acceptance criteria were met 
Matrix Spikes: All acceptance criteria were met. 

SAMPLES 

Cyanide 

Sample LO 105165-11 was analyzed twice for total and amenable cyanide. In both cases the treated portion was 
higher than the total portion. The cyanide amenable to chlorination is being reported as ND. 

I certify that this data package is in compliance with the terms and conditions agreed to by the client and KEMRON 
Environmental Services, both technically and for completeness, except for the conditions noted above. Release of 
the data contained in this hardcopy data package has been authorized by the Laboratory Manager or designated 
person, as verified by the following signature. 

A n a l y s t : ciih REVIEWED: ^ g t A X ^ DATE: 5 I I c) l̂ M 

Rev. 6/00 
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k( H )q Ĥ VH VH VJ 
0 0 0 0 0 0 0 
:3 3 Hi 3 D 3 ;3 

r H r H r-H r H I—I 

iH V^ ^ VH ^H 

^ ^ V ^ ^ ^ ^ ^ ^ ^ - l ^ H ^ ^ 
o i o j o i a j o j o i o i o j 
i J i J 4 J i - > l - » i J 4 J 4 J 

CM (N ro Tl* ' J ' l / l 

C l H [ j L | C L | [ l j t l H U H [ j < t J H [ l H p U [ l j t l H 

O I O I Q J O I O J O I C U I I J O J O I O I O I 
J J i J j J J J X J i J . l J j J 4 - ) i - > i J l - > 
rtinS(0(Ti(TSnitC(cnii3(Tj(i3 

H C N n ^ L n v D r ^ c o ( j i O H C N 
O O O O O O O O O r H H H 

L n i D i r t i n i n i n v n m i n m i n m i r i i n i n m i n i n L n i n 
O O O O O O O O 
i H H H r H i H i H H t H 
O O O O O O O O 

c ^ a ^ c 7 ^ c T l 0 ^ c ^ < 3 ^ c J ^ 
{ N O j C N C N f N t N f N C N 
H i H H i H r H r H H H 

c o c o c o o o c o o o c o a j 
c o c o c o a 3 c o a 3 c o c o 
C N f N f N C N C N f M C N C N 

O O O O O O O O 
2 2 S 2 S 2 2 S 

O O O O O O O O O O O O 
H H H r H t H H i H r H r H H f H i H 

O O O O O O O O O O O O 

r o r o m r o r * i f O r O ( - n m r O ( ^ r o 

r O r o r o i - o m i ^ m m r o r n r o m 

C N l N C N C N ( N C N f N ( N ( N C N C N C N 
i H i H r H r H r H i H i - H i H n H i H r H t H 

O i Q i f t i O i l l i P i D i C t i O i C c i P i f t : 

c^>cno^(TlCna^o^c^lCJ^CJ^c^^CT^ 
O O O O O O O O O O O O 
2 S 2 2 3 2 S 2 S S S 2 

r o 
i n 
r o 

r ^ 
( T l 

r t 

•s. 

r o 

i n 
r r i 

r~-
m 
0 

S 

m 
i n 
r o 

r -
CTl 

n 

s 

0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 

O O O O O O O 
O O O O O O O 

C N C N ( N ( N I > J C N f N ( N ( N t N C N ( N C N C N C N C N C N C N 

> ^ > ^ > ^ > ^ > H > ^ > ^ > ^ > ^ > ^ > H > 1 > H > ^ >H > H >H > H 

H H H H H i H r H t H i H r H r H 

0 0 0 0 0 0 0 0 0 0 0 
( J ^ C ^ C J ^ ( J ^ ( T \ ( 3 ^ ( 3 ^ 0 ^ Q \ O ^ 0 ^ ^ . ^ ^ ^ ^ ' ^ ^ ^ ^ ^ ^ ^ 
cQCQmcQCQmajff l f f lcQm 
0 0 0 0 0 0 0 0 0 0 0 
i H i H t H r H i H r H r H H H r H t H 
0 0 0 0 0 0 0 0 0 0 0 
C J \ a \ C T \ C T \ O \ 0 N ( 3 \ 0 % O \ a \ 0 > 

m iH in Ul m m LO 
rO O rO ro m ro ro 
CO ON ro ro ro CO ro 

( f l ( 0 * t i i T J ( 0 ' 0 ( t i ' t i ( t i i T J ' t i 
j j j J j J i J 4 J . i J 4 - ) x J i J . l J . U 
0 0 0 0 0 0 0 0 0 0 0 
E H H H H H H H E H E H E H E - ' 

0 

0 
JJ 

t u 
r ^ 

a 
fl 

c 
t u 
g 

<: 

r H 

fl 
JJ 
0 
H 

u 
0 
JJ 

t u 

X I 

fl 

c 
lU 

e 
< 

u 
0 
JJ 

t u 

X I 
fl 

fi 
t u 

f i . 

0 

0 
JJ 

t u 
r - t 

a 
fl 

fi 
t u 

< 

u 
0 
JJ 

t u 
r - t 

a 
fl 

c 
t u 

E 
a. 

u 
0 
JJ 

t u 
r - t 

a 
fl 

c 
t u 

f i 

a j < u o i ( U ( U O i ( U O ) ( u o i ( u 
' O ' O ' O ' O ' O ' O ' O ' O ' O ' O X J 
-H H -H r i -H -H -H H -H -H H 

f t i f O ( f l i T J ( t i n J ( t i f l i t i ( t i ( C 

O O u u u u u o u u u 

V 4 ) H ^ I H J H ^ 4 ^ H V H ^ I M 1 H 
n j o i a i o j o j o i u o i o i o i o ) 
U U i J x J x J i J j J i J i J X J a J 

dj 01 (U OJ OJ 01 (U 
- O TJ TJ TJ x l TJ 13 
•H -H -rH -H H H H c c c c c c a 
(ti (0 m f^ (ti fO (ti 
> , > , > , > , > , > • > i u u u u u o u 

)H )H iH in h >H iH 
OJ OJ OJ OJ OJ OJ OJ 
j J i J i J J J 4 J U -J-) 
(0 (0 (ti nJ (ti iti tti s s s s s s s 

H iH ro TP l£) r~ CJD 
O O O O O O O 

r o ^ i n u 3 r ~ c o c r \ O f N r o ' j ' 
O O O O O O O H r H i H H 

L n L n L n i n m i n m i n L n L n i n 

r H r H H i H r H r H r H H r H H r H 

i n i n i n u ^ i n i n i n i n i n i n i r ) m i n i n i n i n i n v n 
0 0 0 0 0 0 0 0 0 0 0 

iH rH H (H H iH H 
O O O O O O O 

0 0 0 0 0 0 0 0 0 0 0 O O O O O O O 
J J J J J J J 

£N CN ( N CN CN ( N CN 
• ^ Tj< ^ •>!• ' T • * " * 

1 ^ a \ <J\ Q\ U\ 0 \ Q\ 
r- r~- r̂  r^ [̂  I*- r^ 

C N C N f N C N C N f N C N C N C N l N C N O J C N t N f N C N C N C N 
r H H i H i H t H i H i H r H i H T H l H r H t H i H i H H r H i H 

r - r - r - r ^ r - r - r - - r - r - - r - r -

[ J^c3^ (T lCJ^ (T^o^a1a^o^o^a^ 
r H i H H i H r H . H i H r H i H H ' H ^ ^ ^ ^ ^ *̂  ̂  ^ ^ ^ ̂  
(Jl(ncT^c^a^o^(7^(J^o^o^cr^ 
0 0 0 0 0 0 0 0 0 0 0 
S 2 S 2 2 S S S 2 3 y 

CO 00 00 CO CO CO CO 
^ .ij< if ^r •3' -^ •51' 
r- [̂  r- r- r̂  r- r--
I J \ CT\ 0 > CTl (J* Cr\ CTl 
O O O O O O O 

2 s s s s s s 



Ui 

o 
s 
Ui 
CO 

5JC0 

| o 

p 
Ui 
O 
OC 

I 

e 

• O ON 

7 0 
O '" ' 
1 o 

—I o 
O (N 

UH<N 
OJ 

C3 

OS 

fl 
tu 
E r 
a 
Q 

C3 O 

T3 
O 

. f l 

T3 
O 
I N 

-z a 

fl 
fl 

OS 

5£ 

0 1 01 01 01 01 ( n 

fl 
c 0 
H 
JJ 
fi 
tu 

;> c 
0 
0 

fl 
c 
0 

• H 

JJ 
fi 
tu 

> fi 
0 
0 

fl 
c 
0 

• r t 

JJ 
fi 
(U 

> c 
0 
u 

fl 
c 
0 

• H 

JJ 
c 
tu 

> c 
0 
u 

fl 
c 
0 

• r t 

JJ 
fi 
Z) 

> fi 
0 
u 

fl 
c 
0 

• H 

JJ 
fi 
tu 

> fi 
0 
0 

fl 
fi 
0 

• r t 

JJ 
fi 
tu 

> fi 
0 
u 

fl 
fi 
0 

• r l 

JJ 
fi 
tu 

> fi 
0 
u 

fl 

c 0 
• r l 

JJ 
c 
tu 

> fi 
0 
u 

fl 
c 
0 

• H 
JJ 
c 
4) 

> fi 
0 
CJ 

fl 
fi 
0 

• r l 

JJ 
c 
tu 

> fi 
0 
u 

fl 
c 
0 

• H 

JJ 
fi 
tu 

> fi 
0 
u 

fl 
13 
0 

• H 

JJ 
13 
tu 

> d 
0 
u 

fl 
c 
0 

• H 
JJ 
c 
tu 

> fi 
0 
u 

fl 
13 
0 

- H 
JJ 

c tu 

> c 
0 
CJ 

fl 
c 
0 

JJ 
c 
tu 

> G 
0 
CJ 

fl 
c 
0 

• r t 

J J 

c 
tu 

> c 
0 
u 

fl 
c 
0 

• H 

JJ 
c 
tu 

> c 
0 
CJ 

fl 
c 
0 

• H 

JJ 
fi 
tu 

> c 
0 
u 

fl 
c 
0 

JJ 
fi 
0) 

> c 
0 
0 

O O O O O 

o o o o o 

iH iH tH rH iH iH 
O O O O O O O O O O O O O O O 

o o o o o o o o o o o o o o o C N C N C N C N C N ( N O J C N C N C N f N C N i N C N 

>H >H >H > H >H > H > 1 > H > H > H > H > H > H > H 

CN OJ 

>1 >1 > H > ^ >H >H 

a o c o a } C O ( X ) ( X } c o c o c o c x } c x 3 o o c o c o a : > c o c o ( X > c o c o 
o o o o o o o o o o o o o o o o o o o o 

m i/1 in in in 
rO r o r o r o r o 
rO r o r o r o ro 

U U O U U 

O O O O O 
u u u u i-y 

0) OJ OJ OJ OJ 
r H r H H H H 

X I X3 X t X I X I 
(ti (ti (ti (ti (ti 
q c c c c 
OJ 0) 01 OJ OJ 

e E e e E 
rf: < < <: < 

OJ OJ 01 OJ 
u o u o 
a c a c . . 
(ti (ti iti (ti ftJ 
U U U • U 

o u u u 
13 ;3 ;3 3 . 

t 3 t ? T ) "O T J 

o i o j O j a J O J O j a j o j o J O J 
u u u u u u u u u o 
c c a c c c c c c c 
( t i ( t i ( t i ' t i ( 0 ( 0 ( t i f t i i t i ' t i 
i J a J J J 4 J A J i J X J J J 4 J 4 J 
O O U _ -
3 3 :3 :3 :3 

T 3 "U T? TJ "O 
^ d • " 

o P o 

u u u 
^ :3 :3 :3 :3 

"O T J T J T3 T 3 
c c c c c 

u u u u u u 

OJ 01 OJ OJ 01 
TJ 'O TJ 'O "O 
• H H H H H 

c c c c 
(ti (ti (0 (0 

J J J J J J i J i J 

cji o CN r o <r 
O H H v H r H 

u u u u u o u u u u o u u u u 

• H - H - H - H - H - H - H H H H H H H H H 

u o u o u u u o u u u u u u u 
a j o j o i o j o j o i o j a j o j o i o i o j o j o j o i 
a ( i c i a c i a a a . a a < a j C X £ x a c i j 
c o c o c o c o c / i c y i c n c n c / i c / i c o c n u i c o c n 

) H i H V H ) H l H ^ ) ^ H i H l H ^ l H j H l H ) H ) H 

a j o i a j a j o j a j o j o j o j o j o j o i a j o j o j 
J J 4 J 4 - J i J 4 J i J 4 J U i - ) . L J i - J X J j J j J x J 

( t i ( t i ( 0 { t i ( t i ( 0 ( t i f t i ( t i ( t i ' t i ( t i f t i ' t i ( t i 

r H C N C ^ ^ l / l V O r ^ C O C T O 
O O O O O O O O O i H r H 

fN ro n* in 

i n L n i n i n i r i i n i n i n L n m i n i n i n i n L n i n L n i n i n i n 
O O O O O O O O O O O O O O O 
t H H H H H H r H H H r H H r H r H r H H 
O O O O O O O O O O O O O O O 

O O O O O O O O O O O O O O O 
i n i n i n t n i n i n i n L n i n L n i n i n m L n L n 
C O C O 0 0 0 0 C O C O C O t X ) ( X 3 0 O Q 0 C O C O C 0 C O 
C N O J C N C N C N C N C N C N C N C N C N r N l N C N C N 

O O > 0 (Z> (0> 

r H H i H f H r H 

O O O O O 
^:] J J J ^ 

CN CN CN CN CN 
^ ^ "J* T * r 
a\ (T\ (Tl a^ cr\ 
r - r - r~ r - r -
rM fN CN fN CM 

p i a i Q i O i C i ; O J p i K c t j Q i C e l l U Q i Q i P c i O i P c i f t i D i D i i 

r H r H r H r H r H 
(33 CD 0 0 CO CO 
r f r j i ' ry 'Tji t y 

r- r^ t^ v^ r-
(7^ O^ CTl C7^ CTi 

o o o o o 
s s s s s 

r ^ r o r o r o r o r o r o r n i ^ c ^ r o r o r o r o r o 
r o n n r O r o m r O m r o r O f O r O r o r o r o r o 
L n i n m L n L n m u - i m u ^ m i n m i n i r , in 

c r \ ( T i c r i ( j \ ( T i C T ( f T i C T i c r i c n c r i ( n ( j * c n C T s 
O O O 0 U C 5 0 O O O U O O O 0 
2 S S 2 S S S 2 S 3 : S S 2 S 2 

a, 
u 

0 . 
u 

0 . 
u 

0 . 
u 

Ol 
u 

0 . 
u 

0 . 
L l 

D l 
U 

DJ 

u 
a. 
u 

Ol 
u 

a. 
u 

D. 
u 

0. 
L l 

a 
u 

Ol 
u 

0 , 
u 

Ci, 
u 

a. 
u 

0. 
u 

0. 
u 

D, 
u 

Dl 01 01 01 cn 

fl 

ai 
s 

ffl 
1) 
III 
s 

fl 
11 
0) 
s 

ffl 
IJ 
111 
s 

fl 
tJ 
ttl 
i ; 

fl 

tu 
X 

fl 
j i 

t i l 
X 

m 
j i 

ai 
X 

fl 
j j 

tu 
X 

m 
JJ 
tn 
X 

fl 
JJ 
tu 
X 

ffl 
JJ 
01 
X 

tit 
JJ 
ID 
X 

« JJ 
III 
i : 

fl 
JJ 
III 
X 

ffl 
JJ 
111 
X 

ffl 
JJ 
III 
X 

fl 
JJ 
91 
5; 

fl 
JJ 
tl) 
X 

fl 
JJ 
111 
X 

O O O O O O O O O O O O O O O O O O O O O O O 
O O O O O O O O O O O O O O O O O O O O O O O 

C N f N f N C N ( N C g f N C N C N C N C N f N ( N C N ( N ( N C N ( N C N t N C N C N t N t N ( N ( N ( N 

> H > H > H > H > H > H > H > H > H > H > H > H > H > H > H > H > H > H > H > H > H > H > H 

CO CO CO 0 0 CO CO C O C O C O C O C O O O C O C O C X I O O C O C O O O c n a ? CD CO 
O O O O O O O O O O O O O O O O O O O O O O O 

L n i n i n i n i n i n i n i n i n i r t i n i n L n i n L n i n i n i n i n i n i n m m 
O O O O O O O O O O O O O O O O O O O O O O O 
O O O O O O O O O O O O O O O O O O O O O O O 
r̂  rO ro ro ro ro ro ro ro ro ro ro ro ro ro ro ro ro 

O O O O O O O O O O O O O O O H 
C S f N C N C N C N C N C v i C N r N C N C N f ^ C N r N C N O O O O O O O O O O O O O O O O O O O O O O O 

l X ) ( X > > X ) U ) ^ D V D V O \ £ ) \ O U 3 > i > V D V D U ) V D U 3 V D V O ^ O U l k O U ) < 0 

CO cn CO CO CO 
K̂  ^ J J J 
< < < < a: 
\ri b^ [r* \-t i-t 
W W W W W 
E E E E E 
DJ OH CU O l Q i 

CO CO CO C/l CO 
J J q̂ .q J 
< < < < < 
H H H H H 
U M Lq U] [U 
E E E E E 

CI4 CU a 04 OJ 

u u o u u 

CO CO CO CO CO CO 
^ q J J J K^ .^ 
a : <C < < < < 
\ r i h * h^ ir* ^ h * 
W U W W U W 
E S E S E S 

I O H 

CO CO CO CO CO CO CO 
J J J ^ q J J K J | 
< < ^ < a : < < 
b * \r» h* hi h* b^ \n 
[I] Ijq U U] U t4 M 
E E E E E E E 

I - ^ ^ . ^ ) ^ V ^ ^ ^ ^ ^ h ^ ^ ^ H ) H ) H l H i ^ l H ^ ^ l ^ - ^ ) H ^ H ^ ^ } H ^ ^ i H 
O J O J O l O J O J O J O l O t O J O J O J O J O J O J O l O l O l O J O J O J O J O J O J 

U j J 4 J U U . l J 4 J X J . U J J 4 J j J U J J i J 4 - ) 4 - J - l - ' - U 

( t i f t i ( t i ( t i ( t i ( t i ( t i ( O f t i f t i ( t i ' t i ' t i ( t i ( t i f t i ( t i ( 0 ' t i (ti fti ifl (ti 
3 s 3 s 

•H 
0 

i n 
U) 
H 
m 

CN 
0 

m 
>D 
H 
i n 

r o 
0 

i n 
\D 
t - \ 

i n 

^ 
0 

i n 
VO 
rH 
i n 

w 
Di. 

T 
0 

i n 
UD 
H 
i n 

i n 
0 

i n 
Ml 
rH 
i n 

^D 
0 

i n 
UJ 
rH 
i n 

W 
K 

VD 
0 

i n 
VD 
rH 
m 

i > 
0 

i n 
VO 
H 
i n 

CiJ 
a: 

r-
0 

i n 
VO 

i n 

CX) 
0 

i n 
vn 
H 
i n 

W 
Qi 

CO 
0 

i n 
VD 

i n 

cr\ 
0 

i n 
VD 
H 
i n 

W 
a^ 

(T\ 
0 

i n 
VO 
H 
i n 

0 
H 

i n 
VD 
r H 

i n 

rH 

<-( 
i n 
VO 
rH 
i n 

[ I ] 
D; 

H 
H 

i n 
VD 
H 
i n 

CN 
rH 

i n 
VD 
H 
i n 

M 
Q; 

(N 
H 

i n 
VD 
H 
i n 

r o 
rH 

i n 
VD 
H 
i n 

• : l« 
rH 

i n 
VD 
rH 
i n 

W 
oi 

• * 

H 

m 
VD 
rH 
i n 

i n 
i H 

i n 
VO 

i n 
O O O O O O O O O O O O O O O O O O O O O O O 
H H r H r H r H r H r H r H r H r H r H H r H i H H r H t H c H H H r H r H r H 

O O O O O O O O O O O O O O O O O O O O O O O 

' ^ H ^ ^ ^ I—i ^ *^ ^ ^ ^ ^ "^ ^ ^ ^ ^ ^ ^ ^ ^ •^ ^ 
V O r O V D V O U J r O V D V D V D V O V O V D V D V D V D V D V O V D V O V D V D V O V D 

c ^ l c o c T ^ o ^ ( J ^ c o ( J ^ c ^ c ^ ^ ( T C T l C T l 0 ^ c ^ l ( 3 ^ c J ^ c n o ^ o ^ c 3 ^ ( T l ( T ^ C T ^ 
O J C N C N f N C N C N C N f N f N C N r j l N C N t N f N f N P i f S C N f N f N f N f N 
r H r H i H r H r H r H r H r H r H r - l r H r H r H r H r H r H r H r - l r H r H r H H r H 

V D V 0 V D V D V D V D V 0 V O v £ 3 V D V D V D V 0 V 0 V D V D V O V D V 0 V 0 V D V 0 V D 
c r i C T > c n ( T \ c r » t T ^ ( T i c r i a i c r \ c r \ c r i ( T i i T i t T i c T i C T \ ( T i ( r i ( T i O \ < J ^ c j ^ 
v n i n i n i n i n m i n i r i i n u - i i n i n m i n m i n i n i D i n i n m i n i n 

c^^0^cT\c^lCr^CTlCJ^o^alO^c^lC^lC^l(TlC^l0^lTlO^chc^lC^^(T^0^ 
O O O O O O O O O O O O O O O O O O O O O O O 
2 2 S S 2 S 2 S 2 2 S S S 3 3 S S 3 : 2 S 3 S S 



CO 

i 

P 
Ui 

o 

I 

V ) 
VO 
r—1 

m 
o 1 
.—t 

e 03 

.—t 

T! 
6\ 
o 
1—t 
f ^ 
f~^ 

O (N 
^ 

U l 
(U 

-2 

CO 
CN 

^ 
OS 

fl 
B 
ca 
a 

xt 

n o 

o .a 

9 

2 
CU 

• 4 - 1 

"a 
S 
IS 

Q 
fl s 

fl fl 
c c 

> 
fi o u 

X) 

tu 

I 

C3 C5 
3 3 



KEMRON ANALYST LIST 

Ohio Val ley Laboratory 

04/04/2001 

ABW - ANGELA B . WIGAL 

ABB - AMANDA D . BREEDLOVE 

ADH - ANGELA D . HURST 

A J F - .AMANDA J . FICnCIESEN 

ALT - ANN L . THAYER 

AMT - ANDREA M. TUCaCER 

ARS - ANGELINA R . SCOTT 

BJM - BARRY J . MYERS 

ERG - BRENDA R. GREGORY 

CliF - C3IERYL A . FLOWERS 

CMi - C3IERYL A . KOELSCH 

C:BN - C3IARLES B . NOLL 

CEB - (3IAD E . BARNES 

CLC - C3IRYS L . CRAWFORD 

CLK - CARL L . KING 

CLW - CHARISSA L. WINTERS 

CMS - CRYSTAL M. STEVENS 

CRC - CARLA R. COCHRAN 

CSH - CMRIS S. HILL 

DAM - DAN A. MUSGRAVE 

DAS - DALLAS A. SULLIVAN 

DAT - DEBBIE A. TORNES 

DC:U - DAVID C. UNDERWOOD 

DEL - DON E. LIGHTFRITZ 

DEV - DAVID E. VANDENBERG 

DGB - DOUGLAS G. BUTCHER 

DIH - DEANNA I. HESSON 

DLA - DENXSE L. ADAMS 

DLB - DAVID L. BUHC^RNER 

DLN - DEANNA L. NORTON 

DLP - DOROTHY L. PAYNE 

DLR - DIANNA L. RAUCM 

DP - DEANNA L. PIERSON 

DST - DENNIS S. TEPE 

DTK - DEENA T. KELLEY 

BAN - ELIZABETH A. NICmOLSON 

EAW - ELIZABETH A. WEBER 

ECL - ERIC C. LAWSON 

EIE - ELIZABETH I. EAGLE 

GSG - Ĉ LLEN S. GEORGE 

C3WH - GEORGE W. HUTCHISON 

HD - HEATH DENNIS 

HV -

JAQ -

JAW -

JKM -

JKW -

JLH -

JMM -

JMT -

JMW -

JRM -

JWR -

JWS -

JYH • 

KDS -

KHR • 

KRA • 

KSL • 

LBM • 

LKN • 

LRR • 

LSA -

LSB -

MDA • 

MDC • 

MDG • 

HEF -

HES -

MLS • 

HMB -

MRR • 

HSW ' 

NJB 

PML • 

RDC • 

REP 

REK 

RJW • 

RLW 

RSH 

RSS 

RVC 

RWC 

• HEMA VILASAGAR 

• JEROMY A. QUESENBERRY 

• JOYCE A. WITHERS 

• JUNE K. MORRIS 

• JANE K. WARDEN 

• JANICE L. HOLLAND 

• JARROD M. MARTIN 

• JOY M. THOMAS 

• JOHN M. WASS 

• JAY R. MCDOUOAL 

• JOHN W. RICHARDS 

• JACK W. SHEAVES 

• JI Y. HU 

- KRISTI D. STONE 

- KIM H. RHODES 

- KATHY R. ALBERTSON 

- KELLY S. LAUER 

• LAWRENCE B. MCSWEOAN 

- LINDA K. NEDEFF 

- LUCYNDA R. ROBERTS 

- LUCINDA S. ARNOLD 

- LESLIE S. BUCINA 

- MICHAEL D. ALBERTSON 

- MICMAEL D. COCHRAN 

- MELISSA D. GRIMES 

- MIKE E. FLANAGAN 

- MARY E. SCHILLING 

- MICHAEL L. SCHIMMEL 

- MAREN H. BEERY 

- MICHELLE R. RAUCH 

- MATT S. WILSON 

- NATALIE J. BOOTH 

- PAULA M. LEIDY 

- REBECCA D. CHTTLIP 

- RON E. FERTILE 

- ROBERT E. KYER 

- RHONDA J. WITTEKIND 

- RON L. WATSON 

- RENEE S. HENNKS 

- REGINA S. SIMMONS 

- RUTH V. CALLIHAN 

- ROD W. CAMPBELL 

SAM - SAMUAL A. HILLS 

SJK - SINDY J. KINNEY 

SKH - SHARON K. HAND SCHUMACHER 

SLC - SHAWN L. COLE 

SLP - SHERI L. PFALZGRAF 

SLT - STEPHANIE L. TEPE 

SMW - SHAUNA M. WELCH 

SPL - STEVE P. LEARN 

SPS - STEVE P. SWATZEL 

TJH - TIM J. HOEFLICH 

TLD - TERESA L. DAVIS 

TM - TODD MCGINNIS 

TMM - TAMMY M. MORRIS 

VC - VIC3CI COLLIER 



KEMRON Environmental Services, Inc 
List of Valid Qualifiers 

December 15, 2000 

Standard Qualifiers 
These are KEMRON's Standard Report Qualifiers 

Analyte is not required to be analyzed 
Not spiked 
Concentration >40% difference between 
The two GC columns 
Quantity not sufficient to perform analysis 
Analyte exceeds regulatory limit 
Re analysis confirms reported results 
Re analysis confirms sample matrix 
Interference 
Analyzed by method of standard addition 
Sample matrix interference on surrogate 
Reported results are for spike compounds 
only 
Too numerous to count 
Analyzed for but not detected 
Post-digestion spike for furnace AA out 
Of control limits 
Can not be resolved from isomer.*** 
Correlation coefficient for the MSA is less 
Than 0.995 

Less than 
Greater than 

* Surrogate or spike compound out of range 
* Special Notes for Organic Analytes 
Acrolein and acrylonitrile by method 624 are semiquantative screens only 
1,2-Diphenylhydrazine is unstable and is reported as azobenzene 
N-nitrosodiphenylamine cannot be separated from diphenylamine 
3-Methyphenol and 4-MethyphenoI are unresolvable compounds 
m-Xylene and p-Xylene are unresolvable compounds 
The reporting limits for Appendix II/IX compounds by method 8270 are based on EPA estimated PQLs 
referenced in 40 CFR Part 264, Appendix IX. They are not always achievable for every compound and are 
matrix dependent 

A 
B 
C 
CG 
D 

DL 
E 

FL 
I 

J 
L 

M 
N 
NA 
ND 
NF 
NFL 
Nl 

See the report narrative 
Present in the method blank 
Confirmed by GC/MS 
Confluent growth 
The analyte was quantified at a secondary 
dilution factor 
Surrogate or spike was diluted out 
Estimated concentration due to sample 
matrix interference 
Free liquid 
Semiquantitative result, out of instrument 
calibration range 
Present below nominal reporting limit 
Sample reporting limits elevated due to 
matrix interference 
Duplicate injection precision not met 
Tentatively Identified Compound (TIC) 
Not applicable 
Not detected at or above the reporting limit (RL) 
Not found 
No free liquid 
Non-ignitable 

NR 
NS 
P 

QNS 
R 
RA 
RE 

S 
SMI 
SP 

TNTC 
U 
W 

Z 
+ 

< 
> 

AFCEE Qualifiers 
These are KEMRON's AFCEE Report Qualifiers 

J The analyte was positively identified, the quantitation is an estimation 
U The analyte was analyzed for, but not detected. The associated numerical value is at or below the MDL 
F The analyte was positively identified but the associated numerical value is below the RL 
R The data is unusable due to deficiencies in the ability to analyze the sample and meet QC criteria 
B The analyte was found in an associated blank, as well as in the sample 
M The matrix effect was present 
S To be applied to all field screening data 
T Tentatively idenfified compound (using GC/MS) 
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ENVIRONMENTAL SERVICES 

ORGANIC 

INSTRUMENT DATA 



Kemron Environmental Services -OVL 

Volalile Quality Control Summary - 8260 

Workeroup; 

Melhod: 

M»lrii: 

Unib: 

Tai^et Ajiaiytes 
ditrhlorodiflooiomethajie 

chloroniethane 
vinyl ohloiiile 
bromomethane 
chlofoethane 

trichlorofluoromethane 
acetone 

l.l-dichloroethene 
iodomelhane 

methylene chloiide 
cajbon duulfide 

methyl-tert-butyl ether 
tranj-l,2-t]iohloroelhene 

n-hexane 
vinyl acetate 

l.t-dichloroethane 
2-butanane 

2,2-dichloropropane 

chloroform 
bromochloromethane 
1,1.1-trichloroethane 
1.1 -dichloropropene 
carbon tetiachlohde 
1,2-dichloroethane 

benzene 
trichloToethene 

1,2-tlichloropTopane 
bromodiohloTomethaue 

dibromomethane 
2-Ghlon>ethylvinyl ether 
4-methyl-2-pentanone 

cis-l,3-tlichloropropene 
toluene 

trans-1,3 -tlichloropropene 
1,1,2-trichloroethane 

2-hexanone 
1,3-tlichloropropane 
tetrachloroethene 

dibromochloromethane 
1,2-tlibronioethane 

l-chlorohexane 
chlorobenzene 

1,1,1.2-tetracMoroethane 
ethylbenzene 
m+p-xylene 

o-jtyiene 
atyrene 

bcoraofoim 
iaopropylbenzene 

1,2,3-tiichlDropropane 
prt>pyl-benzene 
bromobenzene 

l,3^S-triinetbylbenzene 
2-clilorotoluene 
4-chtorotohiene 

teit-butyl-benzene 
1.2,4-tnmethylbenzene 

sec-butyl-benzene 
p-isopiopyl-tolaeae 
l,3-<lichlorobenzene 
1.4-<lidilorobenzene 

n-butyl-benzene 
1,2-dichloro benzene 

1,2-ilibroino-3-chloropropane 
1,2,4-triclilorobenzeTie 
hexachlorobutadiene 

1,2,3-ljichlorobenzene 

WO97085 

8260B 

WATER 

ug/L 

MDL 
ug/T. 

• d i j 
0.25 
0.25 
0.50 
030 
0.25 
2.50 
0.50 
030 
0.25 
0.50 
0.50 
0J5 
0.56 
2.50 
0.13 

.230 
0.25 
0.25 
013 
0.20 
0.25 
0.25 
0.25 
0.25 
0.13 
0.25 
0.25 
0.25 
0.25 
10.00 
2.50 
0.25 
0.25 
0 50 
0.13 
230 
0.20 
0.25 
0.25 
025 
0.13 
0.13 
0.25 

:0.25 
0.50 
0.25 
0.13 
034 
0.25 
0.13 
0.75 
0.13 
0.13 
0.25 
0.13 
025 
0.25 
0.25 
0.25 

.0.25 
0.25 
0.13 
0.25 
0.13 
1.00 
0.2O 
0.25 
0.20 
0.13 

Blank 
ugiT, 
Ĵ D 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Lc:s 
ug/L 
22.09 
20.60 
24.25 
25.98 
24.77 
23.70 
19.13 
22.27 
28.17 
20.93 
16.68 
23.02 
22.07 
22.93 

.24.30 
23.25 
2037 
22.87 
20.43 
22.35 
23.25 
24.11 
21.19 
24.75 
24.07 
20.12 
22.32 
22.36 
23.48 
22.15 
21.24 
19.74 
22.91 
1948 
23.11 
21.39 
18.85 
20.78 
19.56 
21.88 
21.96 
20.06 
20.63 
21.50 
21,06 
41.97 
21.61. 
21.57 
22.13 
21.20 
22.36 
22.03 
21,06 
1980 
21.09 
20.53 
19.93 
20.82 
20.56 
21.20 
20.92 
20.77 
20.51 
22.45 
20.94 
2163 
22.94 
22.39 
27,65 
23.48 

Run Dale: 

InitrumeDl: 

Blank Filename: 

LCS Filename: 

CONCENTRATION, 

Sample 
ug/L 

^b' 
ND 
ND 
ND 
ND 
ND 
ND 

50.80 
ND 
ND 

. ND 
ND 
ND 
ND 
ND 

39603 
ND 
ND 
ND 
ND 
ND 

2564.90 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

. ND 
ND 
ND . 
ND 

. ND. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MS 
ug/L 

1054.22 
101984 
1243.48 
1304.27 
1277.17 
1183.60 
100220 
1109.17 
1356.67 
1025 71 
791.13 
1168.98 
1052.78 
1015.66 

. 1237.15 
1545.06 
1042.61 
1062.42 
1026J0 
115188 
1176.02 
3715.38 
103037 
1254.76 
1261.21 
985.52 
109353 
1121.77 
12)8.60 
1160.26 
1160 J 2 
1026.82 
1113.07 
946.37 
1128.95 
1093.15 
970.72 
1028.36 
93754 
1117.28 
1131.79 
963.51 
1030J3 
1094.34 
1012.78 
2042.91 
1070J6 
1078 42 
1141 58 
1048.11 
112421 
1126.62 
1000.67 
980.34 
1015.78 
988 58 
1012.88 
1004.88 
1006.80 
1038.89 
1005.59 
101618 
1015.04 
1073.52 
1056.47 
1120.36 
1137.64 
1060.72 
142711 
1187.53 

5/9/01 

HPMS2 

2M44033.D 

2M44034D 

ug/L 

MSD 
ug/L 

103724 
1081.40 
1143.66 
1310.43 
1249.55 
1098.95 
967.72 
1150.42 
1522.84 
1073.05 
839.65 
1162.04 
1097.94 
1107.13 
124835 
1532.02 
1074.03 
994.95 
103243 
1106.21 
1152.62 
3427.97 
1015.94 
1160.27 
1158.33 
1017.68 
1076.35 
1145 69 
1136 32 
1118.20 
1216.11 
1021.12 
1106.31 
995.26 
1116.75 
1090.20 
1004.81 
1039.04 
947.58 
1083.36 
1125.50 
979.02 
1031.87 
1057.48 
1028,26 
2045.63 
1050.92 
1058.74 
1078.07 
1010.70 
1171.11 
1153.61 
1054.63 
1004.15 
1030.48 
1042.73 
1007.30 
1042.11 
1028.04 
1079.37 
103296 
1042.56 
102159 
1071.15 
1064.56 
1126 39 
1148.79 
1074.72 
1425.14 
1213 14 

Spike 
Level 
ug/L 

1000.0 
1000.0 
1000 0 
1000.0 
1000.0 
lOOOO 

lOOOO 

1000.0 

200 
10000 
lOOO.O 

1000.0 

1000.0 

1000.0 

1000.0 

1000.0 

1000.0 

1000.0 

1000 0 

1000.0 

1000.0 

1000.0 

I OOOO 

1000 0 
1000 0 
1000.0 
10000 
1000.0 
iOOOO 

10000 
looao 
1000.0 

1000.0 

1000.0 

1000.0 

1000.0 

1000.0 

lOOO.O 

lOOO.O 

1000 0 

lOGO.O 

1000.0 

1000.0 

1000.0 

IOOOO 

2000.0 

1000.0 

1000.0 

IOOOO 

IOOOO 

1000.0 

1000.0 

1000.0 

IOOOO 

IOOOO 

1000.0 
IOOOO 

lOOO.O 

1000.0 

1000.0 

1000.0 

1000.0 

IOOOO 

IOOOO 

1000.0 

1000.0 

1000.0 

1000.0 
IOOOO 
IOOOO 

Sampl 

Sample 

E Number: 

Filename: 

MS Filename: 

MSD Fi lename: 

05-161-04 

2M4403S.D 

2M44039.D 

2M44040.D 

LCS DF: 

Sample DF: 

MSDF: 

MSD DF: 

PERCENT RECOVERY 

Blank 

% 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LCS 

% 
110.5 
103.0 
121.3 
129.9 
123.9 
1185 
95.7 
111.4 
140.9 
104.7 
83.4 
115.1 
110.4 
114.7 
1213 
1163 
1029 
114.4 
102.3 
1118 
116.3 
120.6 
106.0 
123.8 
120.4 
100.6 
111.6 
111.8 
117.4 
110 8 
1062 
98.7 
114.6 
97.4 
115.6 
107.0 
94.3 
103 9 
97.8 
109.4 
109.8 
100.3 
103.2 
107.5 
105.3 
104.9 
108.1 
107.9 
110.7 
106.0 
111.8 
110.2 
105.3 
990 
1053 
102.7 
99.7 
104.1 
102.8 
106.0 
104.6 
103.9 
102.6 
112.3 
104.8 
108.2 
1147 
112.0 
138.3 
117.4 

Sample 

% 
ND 
ND 
ND 
ND 
ND . 
ND 
ND 

50.80 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

396.03 
ND 
ND 
ND 
ND 
ND 

2564.90 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
:ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND . 
ND 
ND. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MS 

% 
105.4 
102.0 
124.3 
130 4 
127,7 
118.4 
100.2 
1058 

6783.4 
102.6 
79.1 
116.9 
1053 
101.6 
123.7 
114 9 
1043 
106.2 
102.6 
1152 
117.6 
115.0 
103.1 
125.5 
126,1 
986 
109.4 
112.2 
1215 
116 0 
116.0 
1027 
1113 
94.6 
112.9 
109.3 
971 
102.8 
93.8 
111.7 
1132 
96.4 
103.1 
1094 
1013 
102.1 
107.0 
107.8 
114a 
104 8 
112.4 
112.7 
100.1 
98.0 
101.6 
989 
lOlJ 
100.5 
100.7 
1039 
100.6 
101.6 
101.5 
107.4 
105.6 
112 0 
113.8 
106.1 
142.7 
118 8 

MSD 

% 
105.7 
108 1 
114.4 
131.0 
125.0 
109.9 
96.8 
1100 

7614.2 
107.3 
84.0 
116.2 
109.8 
110.7 
124.8 
113.6 
107.4 
99.5 
1032 
110.6 
115.3 
863 
10i,6 
116.0 
115.8 
101.8 
107,6 
114.6 
113.6 
1118 
121.6 
102.1 
110.6 
99.5 
111,7 
109.0 
100.5 
103.9 
94 8 
1083 
112.6 
97.9 
103J 
105.7 
102.8 
102.3 
105.1 
105.9 
107.S 
101.1 
117.1 
115.4 
105.5 
100.4 
103.0 
104.3 
100.7 
104.2 
102.8 
107.9 
103.3 
1043 
102.2 
107.1 
106.5 
1126 
114.9 
1075 
142.5 
121.3 

LCL 

% 
34,0 
44.0 
61.0 
64.2 
74.0 
50 0 
39.0 
80.0 
10.0 
8O0 
71.0 
78.0 
80.0 
68.0 
20.0 
80.0 
53.0 
78.0 
80.0 
800 
80.0 
80.0 
80.0 
80.0 
81.0 
80.0 
80.0 
800 
80.0 
80.0 
10.0 
63.1 
80.0 
80.0 
80.0 
73.0 
56.0 
80.0 
80.0 
80.0 
26.0 
80.0 
80.0 
80.0 
80.0 
800 
80.0 
80.0 
75.0 
800 
73.0 
78.0 
79.0 
80.0 
80.0 
53.0 
42.0 
76.0 
80.0 
73 0 
77.0 
80.0 
80.0 
73.0 
80.0 
22.0 
75.0 
68.0 
57.0 
66 0 

UCL 

% 
202.0 
182.0 
1S4.0 
140.0 
1480 
157.0 
149 0 
138.0 
274.0 
123.0 
143.0 
140.0 
1280 
137.0 
196.0 
124.0 
146.0. 
137.0 
122.0 
125.0 
130.0 
135.0 
154.0 
140.0 
136.0 
123.0 
.125.0 
128.0 
132.0 
127.0 
2940 
132.0 
139.0 
128.0 
126.0 
128.0 
1350 
126.0 
1260 
133.0 
187.0 
133.0 
120.0 
130.0 
121.0 
124.0 
120.0 
121.0 
132 0 
121.0 
128.0 
130.0 
127.0 
120.0 
122.0 
164.0 
163.0 
132.0 
128.0 
126.0 
124.0 
120.0 
120.0 
136.0 
120.0 
1780 
126.0 
126.0 
1380 
130.0 

1 

50 

50 

50 

MS 
RPD 

% 
0.3 
5.9 
8.4 
0.5 
22 
7.4 
33 
3.7 
115 
4.5 
6.0 
0.6 
4.2 
8.6 
09 
0.8 
3.0 
66 
0.6 
4.0 
2.0 
8.0 
1,4 
7.8 
8.5 
3.2 
1,6 
2.1 
7.0 
3.7 
47 
0.6 
0.6 
5.0 
1,1 
0.3 
35 
1.0 
1.1 
3.1 
0.6 
1.6 
0.1 
3.4 
1.5 
0.1 
1.8 
18 
5.7 
3.6 
4.1 
2.4 
5.3 
2.4 
1.4 
53 
06 
3.6 
2,1 
38 
2.7 
2.6 
0.6 
0.2 
0.8 
0.5 
1.0 
1 3 
0.1 
2.1 

RPD 
UCL 

% 
30.0 . 
85.0 
63 0 
58.0 
47.0 
65.0 
67.0 
34 0 
171.0 
24.0 
44.0 
38.0 
25.0 
42.0 
1080 
25.0 
57.0 
36.0 
22.0 
22.0 
29.0 
29.0 
33.0 
34.0 
34,0 
24.0 
22.0 
28 0 
25.0 
27.0 

246.0 
52.0 
26.0 
29.0 
26.0 
34.0 
48.0 
27.0 
27.0 
29.0 
99,0 
31.0 
21.0 
27.0 
22.0 
52.0 
18.0 
20.0 
34.0 
24.0 
340 
32.0 
29.0 
22.0 
25.0 
62.0 
74.0 
34.0 
27.0 
33.0 
29.0 
22.0 
18.0 
39.0 
20.0 
960 
31.0 
36.0 
50.0 
39.0 

OUTLIERS 

a [J CO M Q" 

a J 2 S 2 

H H H 

fjurrogatea | 
tbbromofluoromethane 
1,2-<lichloroethane-d4 

lohienetlS 
p-bromoHuorobenzene 

Notes and Definitioni; 
RDL= Reporting Detection Limit 

LCS= Laboratory Control Sample 
MS/MSD= Matrix Spilte / Matrix Spike ^plicate 

27.95 
28.93 
24.13 
25.98 

27.24 
28.40 
23.83 
24.55 

2910 
30.79 
24.43 
25.91 

28.08 
30.43 
23.32 
24.77 

26.81 
27.89 
23.98 
25.37 

LCL= Lower Control Lunit 
UCL= Upper Control Lunit 
ND= Not Detected 

25.0 

25.0 

25.0 
25.0 

111.8 

115.7 

96.5 
103.9 

109.0 
113.6 
95.3 
98.2 

NS-Not spiked 
NA^Not apphcable 

116 4 
123.2 
97.7 
103.6 

RPD= Relative Percent Difference 

1123 
121.7 
93.3 
99.1 

107,2 
1116 
95.9 
101.5 

86 
80 
88 
86 

118 
120 
110 
115 

H=Above control 
L=Below control 

DMMution Fact 

limit 

unit 
r 

H 
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Workgroup : 

Method: 

M a t r i i : 

Units: 

Target Analytes 

dicKlorodifluorometliane 

chloromethane 

vuiyl chloride 

bromonielhane 

chloioethaiie 

tnchlorntluorLimethaJie 

acetone 

l.l-dichloroethene 

lodometjiane 

methylene chjonde 

carbon disulfide 

methyl-tert-butyl ether 

trans-l,2-dichJoroet]iene 
n-hexajie 

vinyl acetate 

1,1-dichJoroethane 

2-butanone 

2,2-dichloropropani! 

cis-1,2-dichloroethene 
chloroform 

bromochloromethane 

1,1,1-tnchloroethane 

1,1 -dicldoropropent 

carbon tetrachloiidt 
1,2-dichloroethane 

benzene 

tiichloroethene 

1,2-dichloropropanft 

bromodichlorom ethane 
dibromomethane 

2-chloroethyIvinyl etlier 

4-niethyI-2-pentanone 

cis-1,3-dichloropropene 
toluene 

trans-l,3-dichlorapropene 

1, 1,2-trichloroethane 
2-hexanone 

1,3-dichloropropane 

tetrachloroethene 

dibromochloromethane 

1,2-dibromoethane 

1-clilorohexane 

chlorobenzene 

1,1,1,2-letrachloroethiuie 
ethylbenzene 

m+p-.xyleiie 

o-xylene 

styrene 

brtmioform 

isopropylbenzene 

1,1,2,2-lelTachloroethime 

1,2,3-tnchloroptoparie 
propyl-benzene 

bromobenzene 

1,3,5-trimethylbenzeiiB 
2-chloroto]uene 

4-chlorotoluene 

tert-butyl-benzene 

1,2.4-trmietliylbenzeiie 
sec-butyj-benzene 

p-isopropyl-toluene 

i ,3-dichlorobeiizene 

] ,4-dichlorobenzsne 

n-butyl-beiizeiie 

1,2-dichJorabenzene 

1,2-djhromo-i-cliJoropropane 

1,2,4-trichlorobenzene 

hexachlorobutathene 
naphthalene 

1,2,3-trichlorobenzeiie 

WG<)'0<)3 

S260B 

WATER 

u&L 

MDL 

ug'L 

0 25 

0.25 

0 25 

0.50 

0.50 

0 25 

2 50 

0 50 

0.50 

0 25 

0.50 

0 50 

0.25 

0 56 

2.50 

0.13 

2.50 

0.25 

0.25 

0.13 

0 2 0 

0.25 

0 2 5 

0 25 

0.25 

0 13 

0.25 

0.25 

0.25 

0.25 

10 00 

2 50 

0.25 

0 25 

0 50 

0.13 

2.50 

0.20 

0.25 

0.2^ 

0.25 

0.13 

0 1 3 

0.25 

0.25 

0.50 

0 2 5 

0.13 

0.54 

0.25 

0 13 

0 75 

0.13 

0 13 

0 25 

0 13 

0 25 
0.25 

0 25 
0 25 

0.25 

0 25 

0 13 

0 25 

0 13 

1 00 

0.20 

0 25 

0 20 
0 13 

Blank 

ug/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0 40 

0 94 

0.46 
0.63 

l.rs 
j g ' L 

19.31 

21.18 

23 00 

2 2 ^ 4 

20 70 

19 19 

12 52 

20 42 

22 42 

20 32 

14 53 

19 50 

22 00 

20.51 

20.20 

19 68 

15.79 

1841 

20.27 

20 55 

19 88 

20 22 

24 16 

17 96 

L901 

20 89 

21 70 

19.65 

21.27 

20 24 

17.73 

16 13 

21.39 

20 83 

1935 

20 12 

1591 
19 59 

22 09 

1 8 - 7 

20.33 

22 12 

20.72 

20 37 

21.57 

41 93 

20 94 

20 94 

192S 

20.64 

20.39 

20 6^ 

23.03 

21.83 

21.60 

21 83 

20 60 
22 37 

22.11 

22 44 

22.29 

21 46 

21 10 

23 98 
21.17 

1855 

20.30 

22 13 

19 12 
18 66 

Bl 

Run Date: 

Ins t rument : 

ank Filename: 

LCS Filename: 

CONCENTRATION 

Sample 

ug/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0 62 

ND 

ND 

0 60 

ND 

ND 

ND 

ND 

0.42 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.39 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

MS 

ug/L 

13.93 

16.02 

1754 

16 82 

15.58 

1421 

1076 

14.80 

16.72 

J6.31 

1017 

16 97 

16.15 

11.15 

17.48 

14.92 

13 93 

13.30 

15.97 

16 16 

16.70 

15.23 

17 37 

13 05 

16.46 

15.87 

16.47 

15 72 

17.44 
17 49 

15 73 

14 40 

17 45 

14.84 

15 52 

1641 

12.89 

16 07 

16.64 

15.38 

16.64 

13.85 

15 29 

15 47 

15.33 

29.82 

15 13 

15.53 

1671 
14 39 

16.49 

16 69 

15.60 
1634 

14.81 
1507 

14 99 

14 98 

15.43 

15 09 

14.90 

15 54 

13.55 

15 92 

16.15 

14.92 

14.61 

14.04 

14 17 
13 38 

5/10/2001 

HPMS6 

6M25590.D 

6M25591 D 

ug/L 

MSD 

ug/L 

15.77 

17.74 

17 69 

19.26 

17 30 

15.96 

10 88 

16 42 

20 50 

1702 

11.62 

16.87 

17.90 
12.49 

17.65 

16.25 

13.28 

14.94 

17.04 

17 14 

1691 

17 17 

1945 

15 09 

16 77 

17 16 

1796 

16 37 

18 24 

17 60 

15.62 

13 70 

17 96 

16.09 

15 67 

16 59 

12 44 

16.05 

18.46 

15.70 

16.76 

15.68 

16.22 

16.42 

16.56 

32.46 

1623 

16.33 

16.92 

15.81 

16.99 

17 25 

17.86 

17 68 

16.76 
17.19 

16 33 
17.32 

17.28 

1735 

17.03 

16 93 

16 88 

18.12 

17.02 
15.47 

15.40 

16.25 

14.52 
13.86 

Spike 

Level 

ug/L 

20 0 

20 0 

20.0 

20 0 

20 0 

20 0 

20.0 

2 0 0 

20.0 

20.0 

20.0 

2 0 0 

20.O 

20 0 

20.0 

20.0 

20.0 

20.0 

20 0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20 0 

20.0 

20.0 

20 0 

20 0 

20 0 

20 0 

20 0 

20 0 

20.0 

20 0 

20 0 

20.0 

20.0 

20.0 

20 0 

40.0 

20.0 

20.0 

20 0 

20 0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20 0 

20 0 

20.0 

20 0 

20.0 

20.0 

20 0 

20.0 

20 0 

20.0 

20 0 

20.0 

20.0 
20.0 

Sample Number: 

Sample Filename: 

MS Filename: 

MSD Filename: 

0516.5-10 

6M25597.D 

6M25598.D 

6M25599.D 

LCS DF: 

Sa ™iple DF: 

MS DK: 

MSD DF: 

PERCENT RECOVERY 

Blank LCS 

% % 
ND 96.6 

ND 105.9 

ND 115.0 

ND 113.7 

ND 103 5 

ND 96.0 

ND 62.6 

ND 102 1 

ND 112 1 

ND 101.6 

ND 72.7 

ND 98.0 

ND 110.0 

ND 102.6 

ND lOl.O 

ND 98 4 

ND 79 0 

ND 92 1 

ND 101.4 

ND 102.8 

ND 99.4 

ND 101 1 

ND 1208 

ND 89.8 

ND 95.1 

ND 104.5 

ND 108.5 

ND 98.3 

ND 106.4 

ND 1012 

ND 88.7 

ND 80.7 

ND 107.0 

ND 104 2 

ND 96.8 

ND 100 6 

ND 79.6 

ND 98 0 

ND 110.5 

ND 93 9 

ND 1017 

ND 110 6 

ND 103.6 

ND 101.9 

ND 107.9 

ND 104 8 

ND 104.7 

ND 104 7 

ND 9 6 4 

ND 103 2 

ND 102 0 

ND 103.3 

ND 1152 

ND 109.2 

ND 108 0 

ND 109 2 

ND 103.0 

ND 1119 

ND 110.6 

ND 1122 

ND 111.5 

ND 107.3 

ND 105.5 

ND 1199 

ND 105 9 

ND 92 8 

0 4 0 101.5 

0.94 110.7 

0.46 95 6 
0.63 93 3 

Sample 

% 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.62 

ND 

ND 

0.60 

ND 

ND 

ND 

ND 

0.42 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.4 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

MS 

% 
69.7 

80 1 

87 7 

S4 1 

77 9 

71 1 

53 8 

74 0 

83.6 

S) 6 

50.9 

84 9 

80 8 

55.8 

87.4 

74.6 
69 7 

66.5 

76.8 

80 8 

83.5 

73.2 

86.9 

65.3 

82 3 

79.4 

80 3 

78 6 

87.2 

87.5 

78 7 

72.0 

87.3 

74.2 

77.6 

82 1 

64 5 

80.4 

71.3 

76.9 

83 2 

69.3 

76 5 

77.4 

76.7 

74 6 
75 7 

77.7 

83 6 

72 0 

82 5 

83.5 

78 0 

81 7 

74 1 

75 4 

75 0 

74 9 

77 2 

75 5 

74 5 

7/ 7 

77 8 

79 6 

80 8 

74 6 

73 1 

70 2 

70 9 
66 9 

MSD 

% 
78.9 
88 7 

88 5 

96 1 

86.5 

79 8 

54 4 

82 1 

102.5 

S5 1 

58.1 

84 4 

89 5 

62.5 

88 3 

81.3 
66.4 

74 7 

82 1 

85.7 

84.6 

82.9 

97 3 

75 5 

83 9 

85.8 

87 7 

81 9 

91 2 

88 0 

78 1 

6 S 5 

89 8 

80 5 

78 4 

83.0 

62 2 

80 3 

80 4 

78 5 

83 8 

78.4 

81.1 

82.1 

82 8 

81.2 

81.2 
81.7 

84.6 
79.1 

85.0 

86 3 

89.3 

88 4 

83 8 

86.0 

81.7 

86 6 

86 4 

86 8 

8 5 2 
84 7 

84.4 

90.6 

85 1 

77.4 

77 0 

81 1 

72 6 
69 3 

LCL 

% 
34 0 

44.0 

61 0 

64 2 

74.0 

50 0 

39 0 

SOO 

10.0 

SO.O 

11.0 

7 S 0 

SO.O 

68.0 

20 0 

80 0 

53 0 

78 n 

80.0 

80 0 

8 0 0 

80 0 

80 0 

80.0 

81.0 

80 0 

SOO 

80 0 

8 0 0 

80.0 

100 

63 1 

8 0 0 

SO.O 

80 0 

73 0 

56.0 

80.0 

80.0 

SOO 

26 0 

SOO 

80 0 

SO.O 

80.0 

SOO 

80 0 

80.0 

75.0 

80 0 

73 0 

'S.O 

79.0 
80 0 

80 0 

5 1 0 

42 0 

^6 0 

SO.O 

7 1 0 

77.0 

80 0 

80 0 

73 0 

80.0 

32 0 

75 0 

68 0 

5^0 
66 0 

UCl, 

• i 

202 0 

1S2 0 

164 0 

1400 

1480 

157 0 

149.0 

138.0 

274.0 

123 0 

143.0 

140 0 

128 0 

137.0 

196 0 

1240 

146 0 

137 0 

122.0 

1250 

1300 

135.0 

154.0 

1400 

136 0 

123.0 

1250 

1280 

132 0 

1270 

294 0 

1320 

1390 

1280 

126 0 

1280 

135 0 

1260 

126.0 

mo 
187 0 

133.0 

1200 

130 0 

121 0 

124 0 

1200 

121.0 

132.0 

121 0 

1280 

130 0 

1270 

1200 

122.0 

164 0 

1630 

1320 

128 0 

126 0 

124.0 

120 0 

1 2 0 0 

136.0 

120 0 

178 0 

126.0 

126.0 

1380 
130 0 

1 

1 

1 

1 

MS 

RPD 

% 
124 

102 

0 9 

13 5 

105 

11.6 

1 1 
10.4 

20.3 

4 3 

13 3 

0 6 

103 

11 3 

10 

8 5 

4 8 

11 6 

6 5 

5 9 

1 2 

120 

11 3 

14 5 

1 9 

7 8 

8 7 

4 1 

4 5 

0 6 

0 7 

5 0 

2 9 

8 1 

1.0 

1 1 

1 6 

0.1 

104 

2 1 

0 7 

12 4 

5.9 

6 0 
7 7 

8 5 

7.0 

5.0 

1.2 

94 

3 0 

3 3 

11 5 
7 9 

12.4 

13 1 

S h 

14 5 

11.3 
119 

133 

S.6 

S 2 
129 

5 2 

3.6 

5.3 

146 

2 4 
3 5 

RPD 

UCL 

% 
30.0 

85 0 

63 0 

58.0 

47.0 

65.0 

67.0 

34 0 

171.0 

24.0 

44.0 

38 0 

25.0 

42.0 

108 0 

25 0 

57.0 

36 0 

22 0 

22.0 

29.0 

29.0 

33.0 

34.0 

34.0 

24 0 

22.0 

28 0 

25.0 

27 0 

246 0 

52 0 

26.0 

29.0 

26.0 

34.0 

48.0 

27 0 

27 0 

29.0 

99.0 

11.0 

21.0 

27.0 

22.0 

52.0 

180 

20 0 

34.0 

24.0 

34.0 

32 0 

29.0 

22.0 

25.0 

62.0 

74 0 
34 0 

27.0 

33.0 

29.0 

22 0 

ISO 

39 0 

20.0 

96 0 

31.0 

36 0 

50.0 
19 0 

OUTLIERS 1 

1 r, "1 s g 
3 J S S 0! 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

Surrogates | | 

dibromofluoromethaiie 

l,2-dichloroethane-d4 

toiuene-dS 
p-bromofluorobenzeiie 

Notes and Derinitions: 

RDL=^ Reportmg Delectjoii Limit 

LC:S= Laboratory' Control Sample 

MS/MSD= Malru Spike / Matrix Spike Juphcate 

24 44 

23 15 

25.09 
25 30 

23 52 

21 86 

25.13 
25 47 

23.56 

21.76 

24.86 
25.41 

24 27 

24.35 

23.25 
24.25 

2 4 0 0 

23 12 

23 36 
24 75 

LCL= Lower Control Lunit 

UCTL- Upper Control Linul 

ND= Not Detected 

25.0 

25.0 

25 0 
25.0 

97.8 94.1 

92 6 87.4 

100,4 1005 
101.2 1019 

NS=Not spiked 

NA=Not applicable 

94 2 

87 0 

99.4 
101 6 

RPD= Relative Percent Diflerencc 

97.1 

97 4 

93 0 
97 0 

96 0 

92 5 

93.4 
99 0 

86 

80 

88 
86 

H=Al.ov 

L-'Hcl.ii 

DK=nili 

118 

120 

110 
115 

• conltol 

L-omriil L 

ion K.icio 

mill 

jiiit 

r 
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KEMRON ANALYST LIST 

Ohio Val ley Laboratory 

05/16/2001 

ADH 

AJF 

ALT 

AMT 

ARS 

BJM 

BRG 

CAB 

C:AF 

CAK 

CBN 

C:EB 

CLC 

CLK 

CLW 

CMS 

CRC 

CSH 

DAM 

DAS 

DAT 

DCU 

DEL 

DEV 

DGB 

DIH 

DLA 

DLB 

DLN 

DLP 

DLR 

DP 

DST 

DTK 

EAN 

EAW 

ECL 

EIE 

GSG 

GWH 

HD 

HV 

- ANGELA D. HURST 

- AMANDA J. FICaCIESEN 

- ANN L. THAYER 

- ANDREA M. TUC3CER 

- ANGELINA R. SCOT!' 

- BARRY J. MYERS 

- BRENDA R. GREGORY 

- CASSIE A. BAKER 

- CMERYL A. FLOWERS 

- CHERYL A. KOELSCH 

- CMARLES B. NOLL 

- cniAD E. BARNES 

- CHRYS L. CRAWFORD 

- CARL L. KING 

- CHARISSA L. WINTERS 

- CRYSTAL M. STEVENS 

- CARLA R. COCHRAN 

- CHRIS S. HILL 

- DAN A. MUSGRAVE 

- DALLAS A. SULLIVAN 

- DEBBIE A. TORNES 

- DAVID C. UNDERWOOD 

- DON E. LIGHTFRITZ 

- DAVID E. VANDENBERG 

- DOUGLAS G. BUTCHER 

- DEANNA I. HESSON 

- DENISE L. ADAMS 

- DAVID L. BUMGARNER 

- DEANNA L. NORTON 

- DOROTHY L. PAYNE 

- DIANNA L. RAUCH 

- DEANNA L. PIERSON 

- DENNIS S. TEPE 

- DEENA T. KELLEY 

- ELIZABETH A. NICHOLSON 

- ELIZABETH A. WEBER 

- ERIC C. LAWSON 

- ELIZABETH I. EAGLE 

- GALEN S. GEORGE 

- GEORGE W. HUTCMISON 

- HEATH DENNIS 

- HEMA VILASAGAR 

JAQ 

JAW 

JKM 

JKW 

JLH 

JMM 

JMT 

JMW 

JRM 

JWR 

JWS 

JYH 

KDS 

KHR 

KRA 

KSL 

LBM 

LKN 

LRR 

LSA 

LSB 

MDA 

MDC 

HEP 

MES 

MLS 

HMB 

MRR 

HSW 

NJB 

PML 

RDC 

REF 

REK 

RJW 

RLW 

RSH 

RSS 

RVC 

RWC 

SAM 

SJK 

JEROMY A. QUESENBERRY 

JOYCE A. WITHERS 

JUNE K. MORRIS 

JANE K. WARDEN 

JANICE L. HOLLAND 

JARROD M. MARTIN 

JOY M. THOMAS 

JOHN H. WASS 

JAY R. MCDOUC»L 

JOHN W. RICHARDS 

JAC3C W. SHEAVES 

JI Y. HU 

KRISTI D. STONE 

KIM H. RHODES 

KATHY R. ALBERTSON 

KELLY S. LAUER 

LAWRENCE B. HCSWEGAN 

LINDA K. NEDEFF 

LUCYNDA R. ROBERTS 

LUCINDA S. ARNOLD 

LESLIE S. BUCINA 

MICHAEL D. ALBERTSON 

MICMAEL D. COCMRAN 

MIKE E. FLANAGAN 

MARY E. SCHILLING 

MICHAEL L. SCHIMMEL 

MAREN M. BEERY 

MICHELLE R. RAUCH 

HATT S. WILSON 

NATALIE J. BOOTH 

PAULA H. LEIDY 

REBECCA D. CJUTLIP 

RON E. FERTILE 

ROBERT E. KYER 

RHONDA J. WITTEKIND 

RON L. WATSON 

RENEE S. HENNES 

REGINA S. SIMMONS 

RUTH V. CALLIHAN 

ROD W. CAMPBELL 

SAMUAL A. MILLS 

SINDY J. KINNEY 

SKH - SHARON K. HANDSCHUMACHER 

SLC - SHAWN L. COLE 

SLP - SHERI L. PFALZGRAF 

SLT - STEPHANIE L. TEPE 

SMW - SHAUNA M. WELCM 

SPL - STEVE P. LEARN 

SPS - STEVE P. SWATZEL 

TJH - TIH J. HOEFLICH 

TLD - TERESA L. DAVIS 

TM - TODD MCGINNIS 

TMH - TAMMY M. MORRIS 

VC - VIC3CI COLLIER 



KEMRON Environmental Services, Inc 
List of Valid Qualifiers 

December 15,2000 

Standard Qualifiers 
These are KEMRON's Standard Report Qualifiers 

A See the report narrative NR Analyte is not required to be analyzed 
B present in the method blank NS Not spiked 
C Confirmed by GC/MS P Concentration >40% difference between 
CG Confluent growth The two GC columns 
D The analyte was quanrified at a secondary QNS Quantity not sufficient to perform analysis 

dilution factor R Analyte exceeds regulatory limit 
DL Surrogate or spike was diluted out RA Re analysis confirms reported results 
E Estimated concentration due to sample RE Re analysis confirms sample matrix 

matrix interference Interference 
FL Free liquid S Analyzedby method of standard addition 
I Semiquantitative result, out of instrument SMI Sample matrix interference on surrogate 

calibration range SP Reported results are for spike compounds 
J present below nominal reporting limit only 
L Sample reporting limits elevated due to TNTC Too numerous to count 

matrix interference U Analyzed for but not detected 
M Duplicate injection precision not met W Post-digestion spike for fumace AA out 
N Tentatively Identified Compound (TIC) Of control limits 
NA Not applicable Z Can not be resolved from isomer.*** 
ND Not detected at or above the reporting limit (RL) + Correlation coefficient for the MSA is less 
NF Not found Than 0.995 
NFL No free liquid < Less than 
NI Non-ignitable > Greater than 

* Surrogate or spike compound out of range 
*** Special Notes for Organic Analytes 
1. Acrolein and acrylonitrile by method 624 are semiquantative screens only 
2. 1,2-Diphenylhydrazine is unstable and is reported as azobenzene 
3. N-nitrosodiphenylamine cannot be separated from diphenylamine 
4. 3-Methyphenol and 4-Methyphenol are unresolvable compounds 
5. m-Xylene and p-Xylene are unresolvable compounds 
6. The reporting limits for Appendix II/IX compounds by method 8270 are based on EPA estimated PQLs 

referenced in 40 CFR Part 264, Appendix IX. They are not always achievable for every compound and are 
matrix dependent 

AFCEE Qualifiers 
These are KEMRON's AFCEE Report Qualifiers 

J The analyte was positively identified, the quantitation is an estimation 
U The analyte was analyzed for, but not detected. The associated numerical value is at or below the MDL 
F The analyte was positively identified but the associated numerical value is below the RL 
R The data is unusable due to deficiencies in the ability to analyze the sample and meet QC criteria 
B The analyte was found m an associated blank, as well as in the sample 
M The matrix effect was present 
S To be applied to all field screening data 
T Tentatively identified compound (using GC/MS) 

H:\DATA\COMMON\Qualifier List 12-15-OO.doc 

file://H:/DATA/COMMON/Qualifier


KemRon 
ENVIRONMENTAL SERVICES 

INORGANIC QA/QC 



- Q 

> CC 
UJ 
to 
- J 

< 1 -

z 
LLf 

s 
z 
o K 

> Z 
lU 

z 

>-
tc 
o 
H 

< a: 
O 
m 
< - 1 

>-\u 
_ i 

•rf 

tc 

< S 
S 
13 
CO 
_ l 

o 
CC 
t -
z 
o 
o 
> 

r o 

g 

Q.' 
Z ) 

O 
a: 
o 
i : 

tc 
o 
5 

§ 

Q 
O 
I 
H 
UJ 

s 

X 

D; 

)— < 5 

_ j 

(O 
1 -

2 
3 

^ o o 

Q 
Q. 

tc 
t -
Z 
w 
o 
Lii 
a 

> 

I Q -1 
Q. U 
K 3 

j 

la o 
l u j a 
\DC DC 
I 

•go 

^iy 
ml 
> j 
O!' 
" • 

Si: " 
h - ' 

z 
LU 
U 

! CC-

. _J =3 

(O - I 

. u u 
_ i - J 

l /> 

- I 

1 1 03 

; s 

( 0 
E 

*~ 
S ; 
?; i . i i l 1 -
" - , -1 _i 
z ! : 0 . 3 

O ; E « p i < lU 
< . a i CC 

CC]: 
t -
Z 
m 
o 
z 
0 
u 

Q. 
UJ 
or 

a. 
UJ 
t t 

i <" 
' o 

- J 

CO 
o 
- J 

H-
i 

r ^ 
i: C 
r JS 

1: " 
_J 
Q 
S 

lU 
K 

> - I 

< Z 

< 

o 
o 
cri 

(NJ 

m 

d 

1 ^ 

D: 

° 
"" 

o 
CM 
cn 

I D 

CO 

o 

D: 
-z. 

z 

a: 
z 

o 
p 
IT) 

O 

o 
t o 

o 
CO 

CD 

'" 
o 
n 

• n -

^ 

D 
Z 

o 
i n 

d 

>» 
> 
: 3 

• o 
c 
o 
u 

LU LL O 
D. 

< 
C/3 

O 
1— 
z 
o 
o 

> C£ 
O 
H < 
Q : 

O 

< 
cn 
CJ 
- J 

t « 

o 
- i LL 

o 
LU 
n 

> 
l U 
3 

CO 

u 
, y -

L -< 
_ t 
0 , 
LU 
CC 
LU 
— J 

Q. 
5 < 
CO 

• 
LU 

a 
CO 

z 
3 

Q. 
LU 
CC 

< 
o - J 
d 
LU 

LU 
—I 
D-
5 < 
CO 

D 
LU 

D. 
CO 

z 
D 

LU 
CC 

z 
o 
1 -

< CC 

Z 
LU 

C-
i n 
X 

p: 

< G 2 
Z L^ 
O O 
o 
i : 

CO 
UJ 

L L 

E ^ 
< CTj 

u 
_ i < > 
LU 

cr. 

^ r -

111 

a 
CO 
X 

Q : 

< 
II 

CO 

2 

1 -

2 

_J 
O 
cr 
H 
Z 
o 
o 
££ 
UJ 

5 
O 
_ i 
II 

_ i 
CJ 

_) 

(-
1 
o 
CC 
1 -
z 
o 
u 
CC 
l U 
CL 
CL 

n II 
- J 

o 
3 

z 
o 

is 
t o 

ai 

=̂  ° 
tu UJ 

I- < t= 
D CJ u 
O Zi m 

a H 
CL LU 

D 
UJ 
l_ -̂  — 

D I- tr O O 
z z 

_l < C3 CC 
£3 2 Z Z 



i V 

i n 

l i j 
1 -

< • 
z 
DC 

a. 
- J 
Q 

H-" 
CO 

>-- 1 < 

r g 

2 o 
OJ 
uf) 
o 

ui 
t -

< o 
a. 
3 
Q 

CM 
9 
o 
o t 
l A 
o 

l l j 
i : 

Q. 
<o 

CO 
UJ 

y 

UJ 

<g 

i O 
z m 
O < 

> >-
Z UJ 

^ ^ 
i s 

o . S E 

0. a 

2 ° 
o I 
K I -
» UJ 

§ S 
K 

i 

Q 

a. 
QC 

1 -
2 
UI 

UI 
a 

>-
a: 
U I 

> O 
o UJ 
OC 

H 
2 
UJ 

o 
OC 
UI 
Q. 

s 
a. 
0 . 
z 

5 
o: 
1 -
2 
UJ 
( J 

z 
o o 

° ri 
CL u 
CC Z ) 

a. a 
U I a 
DC DC 

H 

<n r i 
s y 

<0 - 1 
o o 
-1 D 

"^ r i 
o o 
- 1 - 1 

CO 
( J 
- 1 

CO 
E 

CO 

s 
1 -

UJ 1 -
_ l _ J 

fe = 
1 (3 
OT OC 

UJ 
K 

a! 
UJ 
Q : 

CO 

u - J 

( 0 

y 
h -

JC 
c 
re 

m 

- J 
o 
s 

UJ 
y~ 

> 
< z < 

8 
^ 

o 1 
o 1 
d [ 

o 
o 

g 

g 
CO 
CO 

t n 

O) 

p 
cn 
o 

o 
o d 
o o 

o 
o 

d 
o 

CO 
a> 
i n 
d 

o 
• f 

d 

CNJ 

d 

(M 
CM 

d 

CM 

d 

8 
O 
eg 

o 
o 

CM 

D 
Z 

o 

d 

JS 
• g 
3 

U. 

< 

OC 

UJ 

o 
OC 

UJ 
o: 

Q 
a. 
OC 

Q . 
s 
< 
O c o l 
QC O ° : 

>< 
tc 
H 

a 

C-J u . 
OJ o UJ 

=i t " 
Q . a X 
UJ F i7 
°= Z ^ 5 

ly w < 1 
1 1 
5 5 

5 UJ 

n 
lis 
CO <J UJ 

UJ H ^ 

2 Q: c 

s i " 
m < 2 
OC « H 

O O 

fe88 

l is 
< y =j 

5 -J 

5 

CO 

Eg 
[T UJ 

Q 

D O JI 
UJ UJ '^ 
H OC ^ 

[ yo3 
S "J CD 
Q 0^ A 

lis It I I I I " II 
Q QC 

z z 



s s 3 
^ -rs 
LO 

lii 
1 -

< 
2 

i 

^ "̂  
h-' 
OT 

>-i 

cw 
(O 

1 

m 
o 
uJ 
H 

< O 
- 1 
EL 
3 

r«i 
t o 
I f ) 
o 
liJ 

^ a. 
( 0 

UJ 

lU 
CO > . 

- 1 Q : 

< O 
!= K 
2 < 

z m o < 
Q: J 
> > 
2 UJ 
UJ U 

2 < 

9 > i Q 
UJ I 
! i : O 

>-OC 

5 
s Z3 
CO 

- I 

o 

z 
o ( J 

>-1 -

_I 

< 3 

a 

o 
CO 
in 

cn 
^ 
5 

dJ 
3 

O 

a: 
o 
5 

o 
o 
s; • * 

t i i 
rt 

a 
o 
X 

Hi 
s 

flS 

a i 

>< 
£ 
K 

^ 
E 

CO 

t 
2 
13 

II 
1° -• 
UO- <-) 

I^UQ: 3 
Q-fl D: 
1 -
2A 

E
R

C
E

 

R
E

P
 

R
P

D
 

. "̂1 1 
1 

>-
QC 
UU 

> O 
o 
UJ 
QC 

H 
2 
U I 

o 
QC 

s 

11 1 

s 
0 . 
0 . 

z 
o 

OC 
t -
2 
UJ 

o 

i 
o 

L 

i n - • 

10 r i 
s y 

i 

" r! 
(J u - 1 D 

OT - I 
O O 
- J - 1 

<0 

y 

OT 

s 

OT 

5 
1 -

U I 1 -
- 1 u 
0 . 13 
S OT 

< S 
OT OC 

g 
UJ 
a: 

a! 
UJ 
OC 

Y> 
o - 1 

OT 

- i 
K 

J ^ 

c 

- J 

o 
s 

1 lu 
1 1-
1 >• _ l 

< 
1 

' 
8 
^ 

^ U> 

d 

o 
o 
CNJ 

o 
o i 

o 

d 
cn 

o 
o 
d 

g 
d 

in 
CM 

r g 

m 
' T 
rt 
d 

o 
CM 

d 

CD 

d 

(O 

d 

CD 

o 

cn 
CD 
CO 

° 1 

5 
d 

Q 
2 

o 
t n 
o 
o 
d 

2 
;g 

2. 

L 

< 
o 
-J 
CL 
UJ 
CC 

s < 

o 

s 
2 
UJ 
QC 

z 
UJ 

•i 
UJ 
0 . 
UJ 

> 

OC 
0 . 
UJ 
DC 

i= J UJ 

O UJ < 

o ^ ° 

co y Q. 
o , "J 
l i H DC 

X 

< 
S 
o 
UJ 

D. 
CO 
2 

<N u . 

"^ 2 t 
UJ (u < ^ i 

0 ) 0 ( 1 1 

^ ^ > 

zoc g 
- > UJ I -

" ? " 

a : OC 
UJ I - H 

a i O U 

^££ IIS: I y D 

OTdo 

I 
E y 

« 
D _ 

O II O 2 z 
^ _ l tl " " 

;2§dSg 

• o 
tu ul 
J : OC 

•jr 

^ 
CQ 
A 
H 

o 
DC l l 

y -
2 
UJ 
D 
O 
O 

< m 
3 
t l 



3 
D 

^ ? B cn 
3 ^ g E QC 

o y~ 

< DC 
O 
(Q 

< - I 

>-UJ 
- J 

< 
> o 
I 
o 

< s 
s 
3 
to 
_ J 

o 
CC 
1 -

2 

o o 
> 
_ J 

< 3 
a 

g 

a 3 

o 
OC 
o 
!«: DC 
O 
S 

o 
O 
I 
1-
UJ 
s 

X 
OC 
H 

< s 

cij 1-
2 
3 

O 
a. CC 
y~ 
2 
LU 
O 
OC 
l U 
0. 

D - 1 
0. O 
a: 3 
1 

0. Q 
UJ CL 

I D : DC 

; 

: i ^ 

ico - ; 
> | , S ^ 
DC -^ 
Lu! 
> i 
o;' 
o ! 
S|: -
1 -

z l 
U J 

CJ 
DC' 

" i S d 
-1 D 

: CO - J 

U (J 
. - J - J 

CO 
1 CJ 

_ l 

1 CO 
2 

i CO 
1 E 

j H-

Ei 
S : ^ ^ 
z l a 3 
O : s OT 
P K UJ 
< l CO QC 
DC!' 
t - 1 

^' 

iN
C

E
l 

R
E

P
2 

o (J 

1 0. 
I. UJ 
1 o: 

CO 
; o 
1 _ j 
j ' 

1 CO 

! u 
1 -1 
j y -

y 

! = i- re 
1; CD 

- J 

o 
s 

UJ 
y-

> - J 

< 2 

< 

O 

o 
CJ) 

CD 

o 
d 

z 

or 
z 

or 
z 

o 

c 
CNJ 

cn 

^ 
TT 
O 

CC 
z 

cr 
z 

IT 
Z 

o 
o 
CNJ 
rr 
O 

o 
o 
CM 
Tt 
o 

^ 
o 
CD 

c 
T 

~̂ 
o 
o 
CO 

• ^ 

tn 
z 

o 
in 
o 

^ 
]> 
"o 
D 

• D 
C 

o 
O 

< 
o 

LU 
_ j 
CL 

< 
CO 

d 
CC 
t— z 
o 
<J 

> QC 

o 

cr 
o 
CO 
< 
_ I 
II 

to o 
—1 

CO 

o 
- I u_ 
o 
UJ 
D 

> 
UJ 
Z) 
CC 
1 -
II 

tn 
CJ 

, H 

UJ 

< 
- J 

a UJ 

cr 
UJ 
_ j 

CL 

< 
C/) 
o 
UJ 

a CO 

z 
D 
IJ 

Q! 
UJ 
DC 

CN 

L U 
1 -< 
CJ 

_ J 

CL 
UJ 
CC 
UJ 
_ 1 
CL 

CO 
Q 
UJ 
}C 

a. 
i n 
2 
3 
I I 

CM 
Q -

UJ 
DC 

Z 
3 
L:_ 

o 
z 
g 
1— < 
1— 

z 
lU 
u z 
o 
o 
II 

1 -
_ l 

CO 
UJ 
D: 
L U 

a 
5 

< CO 

LU 

cl 
ir. 
X. 
t r 

< 
5 
Lu 
O 

LU 

UJ 

CO 

2 
h^ 

UJ 

Cl 
CO 

X 
cr 

< 
t l 

w 2 

H 

^ 
—1 

_ l 
o 
t r 

\-z 
o 
o 
cr UJ 

5 
o 
II 

1 
CJ 
_ J 

- J 

—I 
o 
cr 
1-
z 
o 
o 
Vd 
m 
Q. 
Q. 
Z3 

l < 

_ l 

u D 

z 
o 
H 

o 

_ D 
CD UJ 

CO 
2 
O 
H 
2 

UJ 
O 

oa 
CO 
H I 
l -
o 
z 

o 
z 
H 
CC 

a 
a. LU 
Q: 
t l 

- I 
Q 
QC 

H 
Z> 
o 
a 
UJ 
i~ 
13 
—1 

D 
11 

_| D 

< O 
_ i 
0. 

1-

H 
u tu 
1 -
UJ 
Q 

H 

2; 

5 
o 
tn 
tc 

\-0 o o 
z 
I I 

< z 

2 
I I 

Q 
2 

2 
11 

CC 
z 



UJ UJ I- UJ CJ 
I- I- OT K 

< S U ^ 

CL 2 

OT -_ 
-I Q: < o 
t I-
2 < 
UJ c£ 
5 O 
z m 
o < 
SE -• 
> >• 
z 

o 
5 

E 

LU O 
UJ -J O 
Z < >-
O > t 
0= o -J 
s § $ 
UI X 3 

:£ O a 

IL C3 

5 ° 
O I 
CC y -
O UI 
^ E 
a: 
O 

s 
3 
It 



-r— 

t~-
o 
•^ 
cn 
r--
co 
o 
'd-
r-
(D 
c 
o 
c 
Q-

m 
CO 
00 
• ^ 

CD 
h -
CD 

o 
^ r-

X 
m 
U-

E 
UJ 

O 
OC 
o 
o 
UJ 

tc 
> 
Q o 
I-(/) 
o 

DC O 

> Z 
< 
X 
o 

CO 

Q-
0) 

CO 

0) 
CD 
o 

( X l 
CM 
r -
<~o 
CvJ 

< 
o 
z 
o 
o 
o 

o 
i n 
r^ 
i n 
• " ^ 

J . 
n 
to" 

0 
L _ 

CO 

s 

E 
S 
Ul 

2 CO LU ILI 
CL LU LU < CD ^ 

Q o D: < ? 
CL ul o to £ 
2 < cr D O 

n n n n n 

( f i 
h-
Z 

- J LU 

^ S 
S L U 
OCT 
b 3 
D O 
Q UJ 
< OL 

vpY '"̂ ^^^ y f̂ ^^*i(s' //c/ 
'Y^/'^*'^^' *iV'^-»*^/r'f«'i-.'''-* 
^V*%/ ' ' ^ ^ A^N^"Wl '^ ' fV ^^<i 

P|OH 

sa3NiviN00 do Hsa^̂ nN 

C
om

pa
ny

 N
am

e:
 

\ 

03 <nj 

Q- I 

§ r 
o 

> 

CO 

o 5 

o 

5~L 

« 
03 

E 
03 

' 5 
cr 
03 

DC 
T3 
c 
3 
O 

< 
c 
3 

1 -

2 
< 

2 ^ 

8 
* 
o 
03 

O 

D -

9 

03 

1 a 
• CO 

c 
Cl> 

) w 

4 
i 

CL 

1 b 
ro < ' 

o 
o 
o 
o 

CL 

CD 

s 
ro 

i 
o 

0 
E 

l o 
Q 

qBJO 

.dujoo 

[* ® ci 

1^ 
<^9 

r r 

-

-

8 

^ 

1 
^ 

X 

o 

i 

rr 

—. 

— 

-

C 

S 

X 

be 

^ 

^ 

-^ 

-^ 

o 

— 

X 

c. 

"̂  

• ^ 

-

o 

— 

1^ 

o 
\ 

vn 

V 

^ 

•»• 

>-> 

— • 

X 

r 
— 
I 

^ 

>>, 

.— 

-^ 

0 0 

~~ 

X 

rr 

% 

N i 

-

^ 

^ 

X 

L 

i 

H^ 

c 

f 

1 " ^ 

^:3> 

) 

!jO 

/ r 0 ) 

-03 2 

03 

E 
i -

o 

Q 

• a 
03 ^ :^ 

IM 
o) es. \ 

03 i 

03 ^ 

- 0 
03 , - ^ 

.C 03 

C3" CO 

| g , 

J 
•to ^ 

0 
0 

,c 
Q. 

E 

0) * 
0 
0 

0 

03 0 

1 ^ 

^ 

0 3 ^ - A 
DC 2 > ^ ; _ 

l ? | 

03 0 

R
el

in
qu

is
he

d 
by

:"
 

(S
ig

n
a
tu

re
^
 

. 

03 
CD 
CO 

CL 

^ 

T 
CO 

o 

CL 

E 
CD 
CO 

B 
CO 
O 
CL 

O 

e 
o 
I 



o J 
o 
o 
u 

VH 

U 

Cfl 

U 

X 

£3 +1 

x 

^ 

Is 

O 

o o 

Cfl ' ^ 1^ 

V 

H u 
< 
H Z 
1—4 

u 

Cfl 

ill 
H 
O 

o o 

(/J Cfl Cfl 

WW g 

w 
H 1-1 
U CQ 

o o o 

Cfl Cfl Cfl* 
W W W 

& »J 

w u 
l-H ^ ^ 

o s 
W u 

C/3 
H 
Z 

o 
z 
6 o 
.J 

(fl 
w 

C/3 

z 

o 
u 
z 

I 
o o 
.J 

o 
tu 

t/3 

> 
C4 

W 
H 

Q 

H 
U 
H 
Z 
O 
u 

I 

w 

X 

w 
u 
O 
> 

Cfl 
H 
Z 
w 

o 
u 





APPENDIX B-3 

LABORATORY ANALYTICAL REPORT FOR SEPTEMBER 2001 MONITORING EVENT 

HydroSystems Management, Inc. 



a a 

U ) O H O 

C M f l U H 
OCM ID rH 

OCTl H C h 

a o p i o 

c o 
•H 

(ua 
H ft 
ftH 
E U 
(0 u 
CO M 

0) 
Q 

Q 
Qr-llOUJCOOOrHCNinU) 

f ^ ^ L n L n H I ^ H I ^ r M f ^ r o f » ^ l ^ 
I I I I I I I I t I I I 

g S S: g g S S S S 12 g S 
g S S S S S S S S S 2 S 

« 

i J 

m 

roi-q 
I W 

(D 
O 

-H 
> O r H 
U int~-

pq a),!<!>o 

i t j ; « ' * 1 
U H P 4 rri 
H rt r-
|x i4J (D O r o 
H C 4 J - H 
H « - H J H — 
ptj S H O O 
H g ^J ^ 
u o rt *c-

t ^ • r ^ m i i 
M > -P •• 
pq (JO) 0) 0) 
H W O - H fl 

H H 0 

a «».^ 

# U J Q X l 
J J H 11) 

fl ni > 
- H Q A ; - H 
cn x̂  m 
0 4 J o o 
i-q ^ J S 0) 

0 oi 
ft 
a; (u 
m j J 

cr\ 
o 

0) 
4-) 

• • H 
U 13 
flcn 
H 

JJ X 
fl CO 
0) H J-) 0 
E tt) OJH C 
0) 4J 1 ) 0 tt) 
tJifl n m s : 
td tt) j J i n 
flUCOH tt) 
(ti > 
S ( n C d ( U 

X - H P t U 
m i-i ns cn 
E OS ~ 
tt) S fl
JJ (oA 0 fl 
w cn JJ j j O 
>,n3 Id D>H 
tOiH o fl J-> 
O O c n - H fl 
U A ( U 

T ) H H M J-) 
> i S n nJj-J 

o 
VD 
ro 

I 
o 
(li o 

u 
11 

E 
•• Hi 
MS 
tt) 

X I JJ 

E fl 
12:0 

u 
o u 
C l t , < 

tt) )-l 

H tt) 

(0 fl 

fl 
o 

-H 
tt) JJ 

•H ft 
ftH 
E H 
(C u 
w w 

tt) 
Q 

tt) H 

rH tt) 

(T) fl 
cog; 

0 0 0 
I I I 

VD VDU3 
H H H 
CTl cn CT̂  
0 0 0 
H H H 
0 0 0 

C O O OJ 
O H H 

I I I 

VO VO VO 
H H H 
CT\ CTt CT^ 

0 0 0 
H H H 
0 0 0 

a a a 

• * VDCTl 
H H H 

I I I 
r o r o (^ 
VD VD VO 
H H H 
CTt (TV 0> 
0 0 0 
H H H 
0 0 0 

i-:ii-q J 

H r o i n r-CTl 
CNOl OJCSC^ 

I I I I I 
ro i ^ r o r o r o 

H H H H H 
(y\ cj\ G\ cj\ Ch 
o o o o o 
H H H H H 
O O O O O 

D CQ 
Q r s ] V D V D o o o o H ( N i n v o r - Q 

o j i n i n H H H H C M r o r o r o r o n J P j 
I I I I I I I I I I I I I H H 

I S S S S I S S g S S g S I S S H t i ; 

H r o 
0 0 

I I 
roro 

H H 
ChCTi 
0 0 
H H 
0 0 

a a 

i n r -
0 0 

ro ro 
VD VO 

CTicn 
0 0 

o o 
J J 

CTl H r o m 
O H H H 

t i l l 
r o r o r o r o 
VD VD VD VO 
H H H H 
C3̂  CTl CTl CTl 
0 0 0 0 
H H H H 
O O O O 
J J J J 

00 O CN • * 
H r\) rv] oq 

l i l t 

ro r o r o ro 
VDVD VOVO 
H H H H 
CM CTl Ch CTl 
O O O O 
H H H H 
O O O O 
J J J J 

VDCO O 
o r̂̂ ^̂ o 

I I I 
r o r o ro 
VDVOVO 
H H H 
c r \ 0 ^ CTl 
0 0 0 
H H H 
0 0 0 
J J J 

JJ 
u 
o 
ft 
tt) 

T3 
tt) 
tn 

-H 
> 
tt) 

i 
i 



Xi 
(6 
O 

• H 

i 

U 
ID 
a 
u 
rt 
5» 

n 

m 

( 
O 
at . 

M 
HTJ 
U-H 
M > 
ID rt 
O D 

cn 
JJ 
iH 
fl 
cn 
tt) 
u 



o 
o 

rocN i 
VD 
H -
o i i n 
O C N 
H 
O U 
a tt) 

*-§ 
fl tt) 

- H J J 
CJlft 
0 tt) 
a u ) 

d^ 

^ 

0 
M-l 
fl 

H 

U 
o 
u 

O 
o 

o 
o 

H 
o 
^^ 

^ J H 
(UH 
J J ~ - ^ 
nicTi 
ISO 

ii-ri 
• H tt) 
M J J 
JJ U 
(d tt) 
S r H 

i H 

0 
u 

J 
J 
H 

H S 
O 
1 S 

ro O 
VD H 
H H 
CTl U 
O C N t l 
H 1 Q 
O S W 
J S P i 

P Q Q 
H H H 

tt) tt)Ai 
r H H U 
ftftO 
E E l s 
rd m^^ 
WW tt) 

JJ 
X I J J - H 
nJ flw 
J tt) 

- H 
r H 

u 

-0 
o 
^ 
i > 
0) 
g 

0) 
g 

- H 
H 

m 
-H 
m ID 
S U 
H rt 
rtQ 

5 
4J 

<a 
> i 

H 
« 
fl 
<! 

ID 
Ol 
> i 

H 

H 
• H 
Q 

J 
« 

a 
M 
ID 

- H 
1-1 
•H 
H 
rt 
0 
o t 

a 
H 
3 
m 
0) 
« 

01 
u 
-H 
fl 
t3 

ID 
* J 

>> 
r H 

m 
Fi 
*< 

-* u 
H I 
O l i t 
Ch I 
- . - ' o 
pq H H O H 
o • • i n • 
H m o ^ o 
o r o CN] S i c i 
C h r O H W H 

o o o o i n 
r o o o r O H 

(Tv CTl r o r o i n 
O O H H H 

o o o o o 

r o r - •>!' CTl r̂ ^ 
H H H H H 

CT\ CTl (Tl Ch CTv 
o o o o o 

S J S H J 
b Q b P Q 

d d d d d 

o o o 
i n i n H H H 

o o 
m m o o 

o 
m CD 

r- Ol orocTi 
H O VD 

00 

E 
u 

cn w 
J J O J H 
\ ^ X 1 ^ H 

o 
O tt) 
JJ u 

c 
tt) (ti 

i H + J 
XX o 

rH (ti fl 
(ti CT i 
JJ tt) fl 
O E O 
f H d U 

- - U tt) 
tt) tt)-HTl 
TiTiM-l-H 
-H-H-H U 
fl fl U O 
(ti (0 tt) fl 
> , > t f t r H K 
O U W f c ft 

a 
o 

-H 

g, 
o 

« 
H 
-H 
* J 
rt 
H 

o 
J 

I 
H 

VO 

CN 
CD 
i i 
O 

0 
u 

p i , 

d d d 

JJ tt) 
JH E 
D i f l 

- H r H 
tt) O 
IS> 
(U JJ 

H U 
ft(ti 
E U 
( t i J J 
w >< 

H 

d d 

tt) o 

ft'fl 
{H H 

•u 
-HO 
- H U 
Q 

TJ 
- H 
r H 
o 
w 

H 
O 

CTl 
O 

Ti 
tt) 
JJ 
u 
tt) 

O 
U 

tt) 
JJ 
(ti 
Q 

J 
J 
H 

H S 
O 

' S ro O 
VD H 
H H 
Ch U M 
O C M l D tt) 
H I Q J J 
O l S W (ti 

J S P i S 

Q Q Q X 
H H H - H 

U 
tt) tt)^; JJ 

i H i H i-l (ti 
ftftOS 
(ti ( t i \ 
wen tt) 

JJ 
X t J J - H 
(B flw 
J tt) 

-H 
r H 

u 

VD 

r - o i 
ro m 

O O O O 
V D O O H 
CMHO 
00 Oils 

T i Q 
O H ^ 
A O 
JJ fl JJ 
tt) fl (ti 
sosm 

VD 

CM 

o ro 
H CM 
W H 
Scos 
D j p q o 
W S H 

J J J J Q 
fl cnH 
tt)>, 
ErH tt) 
fl (CH 
M fl-H 
J J i < | x t 

tn 
fl XI 
H (ti 

J 

m 
ro 

o 
CN 

tt) 
E 

- H 

o 
CM 

< t < - \ 
^ . ^ ^ C h 

S S o 

tt) tt) tt) 
JJ JJ JJ 
(ti (ti (ti 
Q Q Q 

JJ JJ cn 
U u-H 
(ti (C tn 
M h >, 
J J J J r H 
X X (ti 

J 

u 

fl 
o 

- H 
4J 
fl 

i-H 
-H 
Q 

CQ 

U 
0) 

- H 
<M 
- H 
H 

rt 

fl 
to 

Pi 

.u 
•H 

fl 
fl 
o 

I 

6 

cn 
fl 

o¥> d P d p d P 

CO o o m 
H C N H H 

V O O C D V D 
CO 00 CO 00 

VD Ch 00 

H C N a ^ r N 
CTl O CO Ch 

ID 

<D tt)Ti 
« fl I 

(ti tt) 
•Wj:^ fl 
flJJ (ti 
0) tt)Xl 
o E J J 
u 0 tt) 
(D M o 

PI 0 M 
fl oco fl 

G H H T 3 H 
H M - I ^ I M-l 

O U tt) 0 
> E - H f l E 

M O Q tt) O 
W M I fl M 
HXJcNrHCQ 
rt!-H - O I 
U Q H H - = i ' 
O 

M 



o 
o 

roCN 
VD 
H -
Chin 
0 0 4 
H 
O U 
a tt) 
^-y 
fl tt) 

-H JJ 
n i f t 
O tt) 
J W 

o 
M-4 
fl 
H 

u 
o 
u 

O 
o 

o 
o 

U H 
( U H 
J J \ 
(tiCTl 
S o 

« T i 
-H 0) 
M J J 
JJ U 
(ti tt) 
S H 

iH 
O 
o 

E 
(ti 

t^ 

m 

CN 
o 
1 

ro 
VD 
H 
Ch 

•z o 
H 
H 
U 

ooq|D 
H I Q ogw 
J S c t ; 

Q Q Q 
H H H 

tt) ( U X 
H H U 
ftftO 
E E I S 
(ti ( t i ~ ^ 
W W tt) 

JJ 
x ; JJ-H 
(ti G W 
J tt) 

-H 
rH 
o 

T l 

o 
A 
a 
« 

V 
B 

- H 

- H 

n 0) 
H rt 
rtQ 

10 

0) 

H 

- H 
Q 

J 

CQ 

ID 
- H 
<M 
- H 
iH 
rt 
fl 

a 

Q) 

H 

rt 

5 

o o o o o 
K CC K PH PC 
H H B H H 
W W W W W 
2 2 S 2 S 
mcQCQCQCQ 
o o o o o 
H H H H H 
o o o o o 

•* rO-* oor-
m o m m ^ 

r o r o ro • * m 

H H H H H 
o o o o o 

t j i r- •'d* • * ' t 

Ch Ch Ch Ch CTl 
o o o o o 

K K K W III 
>HbH>l t H > l 

d d H 

o 
H H H H H 

rjt m m 
o o o H 
o o o o o 

• o • • • 
o - o m o 

o 

Ch 00 VO 
OOOO m 
O O H o 

. o • 
O O H O O 

o 
o -^ 

J J J J J 

CntjicntjiDi 
E E E E E 

• T i T i • • 
• tt) tt) -TJ 

T l > !> • tt) 
( U H r H T i > 
> O 0 ( U H 

rH tn tn > o 
O tn t n i H tn 
tn -H-H o M 
M Q Q tn-H 

-H cnQ 
Q - ~-H 

E tt)Q ~ 
~ f l tn E 

O^H tt) - f l 
• H H fl E - H 
flrH (ti flTi 
tt) > i D > H (ti 
tn U flTJ fl 
M tt) (ti O (ti 

rtlcqS W> 

d 

O 
VH 

fl 
H 

u 
o 
u 

o 
o 

o 
o 

U H 
( U H 
J J \ 
(ticn 
S o 

« T i 
-H tt) 
M J J 
JJ u 
(ti tt) 
S r H 

iH 
O 
u 

ro 
o 

o 
H 

H H 
Ch U 
o m i D 
H I Q 
o s t q 
j s o : ; 

Q Q Q 
H H H 

tt) ( U X 
H H U 
ftftO 
EEIS 
(ti ( t i \ 
cow tt) 

JJ 
X I JJ-H 
(ti flW 
J tt) 

• H 
rH 

u 

T) 
0 
J3 
a 
ID 

fl) 

• H 

n 
- H 
m 0) 
>i-U 
H rt 
rtQ 

.u 
n 

- H 

Q 

I J 
Pi 

rt 
fl 

O l 

n 
- H 

ID 

^ o 
o 
Ch 
, - - ' o 
fflHHOH 
o • -m • 
H m o ^ o 
o r o o j S m 
CJ f̂O H W H 

o o o o m 
ro o o r o H 

CTl CTv ro ro m 
O O H H H 

H H H H H 
O O O O O 

ror^ ^chcN 

CTl Ch CTl CTl (T\ 
O O O O O 

p i a s f f i P t 
IS J 2 H J 
i D Q l r i Q Q 

d d d d d 

o o o 
H H O O l 

voro 
Ol 

r o o O H 00 
I~-H 
Ch 

E 
u 

M W 
J J O J H 
" ^ \ X ! \ H 
CncnE cns 
E E flE5 

o 
O tt) 
JJ u 

fl 
tt) (ti 

H U 
Xi o 

iH (ti fl 
Iti flTJ 
JJ tt) c 
O E O 
H r t ; u 

~ - U tt) 
tt) tt)-HT! 

T )T iM- l -H 
- H - H - H M 
fl fl U O 
(ti (ti tt) fl 
N ^ i f t H f f i 
U U W t i ft 

o 
- H 

fl 
rt 
O l 
u 
o 

- H 
4J 

0 
> 

iz; 

» 
H 
o 
P: 
o 
J 
K 
V 

IO 
CN 
00 

4J 
V 
fl 

T l 
0 

u 
P I 

rt;^; 
w 
a s 
JJ tt) 
X I E 
cnfl 

- H H 
tt) 0 
I S > 

tt)w 
H O 
ftiti 
b n 
(t in 
w >< 

w 

< 
^ s 
T) 
-H 
rH 

o 
w 
dp 

VD 
OOCN 
r o m 

cq ^ ^ 
O C O O 
VDCOH 
O J H O 
copJS 

TJO " 
O H ^ 

xt u 
JJ flJJ 
tt) fl (ti 
sp im 

a s 

tt) 0 

H H 

• U 
r H O 
- H U 

o 

Ch 
o 

T l 
tt) 
JJ 
U 
0) 

O 
U 

tt) 
JJ 
(ti 

Q 

ro 
o 
I 

CO 
VD 
H 
CTl 
O 
H 
O 
J 

J 
J 
H 

s 
s 
o 
H 
H 
U M 

mt) 0) 
I Q j J 

I S H (ti 
S P ; S 

Q Q Q X 
H H H - H 

U 
tt) ( U X U 

H H U (ti 
ftftOS 
E E S 
(ti ( C - \ 

W W tt) 
JJ 

X I JJ-H 
(ti R W 
J tt) 

-H 

Ol 
o ro 
H CN 
W H 
S c o S 
Dl w o 
W S H 

J J J J Q 
fl W H 
tt) >^ 
E r H tt) 
fl (tirH 
M C-H 
jJrtlh 
tn 
C XI 
H (ti 

J 

u 

Ch 
O 

tt) 

E 
- H 
H 

H 
O 

Ol 
H 

<;.<--
\ , - \ C T l 

S S o 

tt) tt) D 
JJ JJ JJ 
Iti (ti (S 

Q Q Q 

JJ JJ cn 
u u - H 
(ti (ti tn 

JJ JJ iH 
X X (ti 
W W fl 

Dl 
J 
u 
H 

fl 
0 

- H 
V 

fl 
H 
- H 
Q 

J 

m 
a 
- H 

T3 
fl 
fl 
0 

I 

03 
d 
U 

o 

m 

n 
V4 
ID 

- H 
M-l 
• H 
H 

rt 
fl 
ot 

a 
H 
fl 
n 
« 
P: 

cn 
fl 

M-l 
0 

tt) 
cn 
(ti 
P I 

(U 
fl 
tt) 
^ 
JJ 
tt) 
0 

n 
0 

H 
xl 
u 
(C 
JJ 
(U 
H 

CN 

0 

a 



d d d 

s"^ s" 
JJ tt) 
x; E 
cnfl 

- H i H 
tt) 0 

s> 
tt) JJ 

iH U 
ftcti 
E U 

T i 
-H 

o 
w 

VD 
OOCN 
ro m 

P3 • * vit 
o CO o 
VDOOH 
O I H O 
c o c i J S 

T i Q 
O H ^ C 

X l u 
JJ flJJ 
tt) fl (ti 
SP!P3 

fl 
O 

•H 
JJ 
fl 

H 
•H 
Q 

J 
P: 

CQ 

m 
U 
H 

> Pi 
m 
CO 

J 
141 

1 
o p; 
H 

^ 
pq 

a o 

n 
» 

E 
(ti 

r-
m 
'• 

H 
H 

H 
o 
o 

roo i 
VD 
H -
CTim 
O C N 
H 
O M 
J tt) 

*"§ 
C tt) 

- H J J 
Cnft 
0 tt) 
J W 

10 
o 

• H 
fl 

rt Cn 

O 

0 
H 
• H 

rt 

H 

O 

w CJ 

^ 
g 
H 

1 
VO 
CJ 
00 

.u 
o fl 
•0 
0 
t̂  
PH 

(ti JJ 
W X 

W 

d d 

a's^ 

tt) 0 

^ 
H H 

• U 
-HO 
- H U 
Q 

ro 
O 

t 

ro 
VO 
H 
Ch 

H 
O 

^^ H 
H 

- \ Ch 
o 

TJ 
4) 
JJ 
U 
tt) 

i H 
r H 

0 
u 
11 

JJ 
(C 
Q 

J 
J 
H 
S 

§ 
H 
H 
U U 

o m ^ tt) 
H 1 Q U 
O S W (ti 
J S « S 

Q Q Q X 
H H H - H 

u tt) tt)>;jj 
H H U (ti 
ftftOS 
E E S 
(ti (ti ^ • ^ 

WW tt) 

XI JJ 
JJ 
H 

tS flw 
J tt) 

- H 
r H 

u 

o 
H 
W 

CN 
ro 
CN 
H 

2 W S 
D i W O 

K 2 H 

J J J J Q 
C D I H 
tt) > t 
ErH tt) 
fl (tirH 

tn 

fl 
H 

d d 

- H 

w 
XI 
(ti 
J 

CTl 

o 

H 
O l 

tt) 
E 

- H 
H 

H 
O 

CM 
H 

^ ^ \ . C h 

s s 

tt) tt) 

O 

tt) 
JJ JJ J J 
(ti (ti (ti 
Q Q Q 

J J J J 

u u 
(ti (ti 

tn 
- H 
tn 
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KEMRON ANALYST LIST 

Ohio Val ley Laboratory 

08/28/2001 

ADH - ANGELA D. HURST 

AJF - AMMJtlA J. PICZKIKSEN 

ALT - ANN L. THAYER 

AMT - ANDREA M. TUCKER 

ARS - ANGELINA R. SCOTT 

BRG - BKENDA R. GRBCSOnY 

CAS, - CanSSlE A. BAKER 

CAF - CHERYL A. FLOWERS 

CMC - C3IERYL A. KOELSCH 

CSK - CHARLES B. NOLL 

CEB - CrHAD E. BARNES 

CLC - CHRYS L. CRAWFORD 

CLK - CARL L. KING 

CLW - CHARISSA L. WINTERS 

CMS - CRYSTAL M. STEVENS 

CRC - CARLA R. COCHRAN 

CSH - CMRIS S. HILL 

DAM - DAN A. MUSGRAVE 

DAS - DALLAS A. SULLIVAN 

DAT - DEBBIE A. TORNES 

DEL - DON E. LIC5HTFRITZ 

DEV - DAVID E. VANDENBERG 

DGB - DOUGLAS G. BUTCMER 

DIH - DEANNA I. HESSON 

DLA - DENISE L. ADAMS 

DLB - DAVID L. BUKGARNER 

DLN - DEANNA L. NORTON 

DLP - DOROTHY L. PAYNE 

DLR - DIANNA L. RAUCH 

DP - DEANNA L. PIERSON 

DSM - DAVID S. MOSSOR 

DST - DENNIS S. TEPE 

EAW - ELIZABETH A. WEBER 

ECL - ERIC C. LAWSON 

GSO - GALEN S. GEORGE 

HV - HEMA VILASAC»R 

JAQ - JEROMY A. QUESENBERRY 

JAW - JOYCE A. WITHERS 

JKW - JANE K. WARDEN 

JLS - JANICE L. SCnil>SMEL 

JMM - JARROD M. MARTIN 

JMT - JOY M. THOMAS 

JRM - JAY R. MC330UGAL 

OWR - JOHN N. XICHAKDS 

JWS - JACK W. SHEAVES 

JYH - JI Y. HU 

KHR - KIM H. RHODES 

KRA - KATHY R. ALBERTSON 

KSL - KELLY S. LAUER 

LBM - LAWRENCE B . MCSWEC»N 

LKN - LINDA K. NEDEFF 

LMT - LUCmOA M. TILTON 

LRR - LUCYNDA R. ROBERTS 

LSA - LUCINDA S. ARNOLD 

LSB - LESLIE S. BUCINA 

MAJ - MARK A. JEMISON 

MDA - MIC3IAEL D. ALBERTSON 

MDC - MICHAEL D. COCHRAN 

MEF - MIKE E. FLANAGAN 

MES - MARY E. SCHILLING 

MLS - MICHAEL L. SCXIMMEL 

MMB - MAREN M. BEERY 

MRR - MICHELLE R. RAUCH 

HSW - MATT S. WILSON 

NJB - NATALIE J. BCXJTH 

RDC - REBECCA D. CUTLIP 

REF - RON E. FERTILE 

REK - ROBERT E. KYER 

RJW - RHONDA J. WITTEKIND 

RLW - RON L. WATSON 

RSH - RBNEE S. HENNES 

RSS - REGINA S. SIMMONS 

RVC - RUTH V. CALLIHAN 

RWC - ROD W. CAMPBELL 

SAM - SAMUAL A. MILLS 

SJK - SINDY J. KINNEY 

SKK - SHARON K. HANDSCHUMACHER 

SLC - SHAWN L. CX)LE 

SLP - SHERI L. PFALZGRAF 

SLT - STEPHANIE L. TEPE 

SMH - SARAH M. HAYES 

SKW - SHAUNA K . WELCH! 

SPL - STEVE P. LEARN 

TJH - TIM J. HOEFLICM 

TLD - TERESA L. DAVIS 

TMM - TAMMY M. MORRIS 

VC - VICKI COLLIER 

VKL - VIC3CY K. LAUER 



KEMRON Environmental Services, Inc 
List of Valid Qualifiers 

December 15, 2000 

Standard Qualifiers 
These are KEMRON's Standard Report Qualifiers 

A See the report narrati\e NR Ana]>1e is not required to be analyzed 
B Present in the method blank NS Not spiked 
C Confirmed by GC/MS P Concentration >40% difference between 
CG Confluent growth The two CJC columns 
D The analyte was quantified at a secondary QNS Quantity not sufficient to perform analysis 

dilution factor R Analyte exceeds regulatory limit 
DL Surrogate or spike was diluted out RA Re analysis confirms reported results 
E Estimated concentration due to sample RE Re analysis confirms sample matrix 

matrix interference Interference 
FL Free liquid S Analyzed by method of standard addition 
I Semiquantitative result, out of instrument SMI Sanqjle matrix interference on surrogate 

calibration range SP Reported results are for spike compounds 
J Present below nominal reporting limit only 
L Sample reporting limits elevated due to TNTC Too numerous to count 

matrix interference U Analyzed for but not detected 
M Duplicate injection precision not met W Post-digestion spike for fiimace AA out 
N Tentatively Identified Compound (TIC) Of control limits 
NA Not applicable Z Can not be resolved from isomer.*** 
ND Not detected at or above the reporting limit (RL) + Correlation coefficient for the MSA is less 
NF Not found Than 0.995 
NFL No free liquid < Less than 
NI Non-ignitable > Greater than 

* Surrogate or spike compound out of range 
*** Special Notes for Organic Analytes 
1. Acrolein and acrylonitrile by method 624 are semiquantative screens only 
2. 1,2-Diphenylhydrazine is unstable and is reported as azobenzene 
3. N-nitrosodiphenylamine cannot be separated from diphenylamine 
4. 3-Methyphenol and 4-Methyphenol are unresolvable confounds 
5. m-Xylene and p-Xylene are unresolvable compounds 
6. The reporting limits for Appendix II/IX compounds by method 8270 are based on EPA estimated PQLs 

referenced in 40 CFR Part 264, Appendix ]X. They are not always achievable for every compound and are 
matrix dependent 

AFCEE Qualifiers 
These are KEMRON's AFCEE Report Qualifiers 

J The analyte was positively identified, the quantitation is an estimation 
U The analyte was analyzed for, but not detected. The associated numerical value is at or below the MDL 
F The analyte was positively identified but the associated numerical value is below the RL 
R The data is unusable due to deficiencies in the ability to analyze the sanple and meet QC criteria 
B The analyte was found m an associated blank, as well as in the san5)le 
M The matrix effect was present 
S To be applied to all field screening data 
T Tentatively identified compound (using GC/MS) 

H:\DATA\COMMONVQualifier List 12-15-OO.doc 

file://H:/DATA/COMMONVQualifier


APPENDIX C 

DATA VALIDATION SUMMARY REPORT FOR 2001 MONITORING EVENTS 

HydroSystems Management, Inc. 



APPENDIX C 
DATA VALIDATION SUMMARY REPORT 

2001 REMEDIAL ACTION GROUND-WATER MONITORING 

ORMET CORPORATION 
HANNIBAL, OHIO 

Under the Remedial Action Ground-Water Monitoring Plan for the Ormet Corporation site, 

ground-water samples were collected in January, May and September. The samples were analyzed 

by Kemron Environmental Services of Marietta, Ohio using S W-846 and EPA protocols. Validation 

of the analytical results was conducted by applying principals and concepts of the USEPA National 

Functional Guidelines. The validation process included review of holding times, blank results, 

surrogate and matrix spike recoveries, and laboratory control sample results. A summary of the 

validation results for each of the monitoring events conducted during 2001 is provided below. 

January 2001 Monitoring Event 

• Matrix spike result for Tetrachloroethene (75.7%) was below the lower control limit 

of 83%. Qualification of the results was not considered warranted. 

Matrix spike result for manganese (69%) was slightly below the lower control limit 

of 75%. Qualification of the results was not considered warranted. 

May 2001 Monitoring Event 

Recoveries for the surrogate compound 1,2-Dichloroethane-d4 for the MW-2 (125%) 

sample was slightly above the control range of 80%) - 120%. Qualification of the 

associated data for MW-2 was not considered warranted. 

The matrix spike result for tetrachloroethene (71.3%)) was below the lower control 

limit of 80%). Qualification of the associated results was not considered warranted. 

HydroSystems Management, Inc. 



Dissolved sodium reported in field blank at 0.50 mg/L. By application of the 5X 

rule, results below 2.5 mg/L would be considered non-detect. No data affected by 

application of 5X rule. 

September 2001 Monitoring Event 

Recoveries for the surrogate compound toluene-d8 (86.9%) for sample MW-31 was 

slightly below the control range of 88%-l 10%). Qualification of the associated data 

was not considered warranted. 

The laboratory control sample for fluoride (110.0%) is slightly above the control 

range of 88.0% -109.0%. Qualification of the associated results was not considered 

warranted. 

HydroSystems Management, Inc. 



APPENDIX D 

CONCENTRATION VS. TIME GRAPHS FOR REMEDIAL ACTION 
MONITORING PARAMETERS 

Appendix D-1 

Appendix D-2 

Appendix D-3 

Appendix D-4 

Appendix D-5 

Appendix D-6 

Appendix D-7 

Appendix D-8 

Appendix D-9 

Total Cyanide 

Cyanide Amenable to Chlorinafion 

Fluoride 

Arsenic 

Beryllium 

Manganese 

Vanadium 

Tetrachloroethene 

Sodium 

HydroSystems Management, Inc. 



APPENDIX D-1 

TOTAL CYANIDE 

HydroSystems Management, Inc. 
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CYANIDE AMENABLE TO CHLORINATION 

HydroSystems Management, Inc. 
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î  

y^ Ii 
1 ' 
1 ' 

- 
1 

1 
1 

1 

r 

- 
1 

1 
1 

J 

^ , 

4 T 1- 4 -

J L L 1 -

+ + T + -

J L L I -

l l l l 

'1 1 1 T 

T r r T -

J 1 L 1 -

1 "T r T ~ 

-t T T T -

J 1 L J .. 

T T r T -

J 1 1 1 -

— - Z 

- - - - -

-

-

-

-

-

-

L 

" 

-

-

-

-

o o o o 

C) 
l i 
ro 

c 
ro 

in 

cm 

S d 

o 
cn 

CO 
oo 

o 
o 
o 

o 
o 

o 
d 

o o o 

(l/6ui) N0liVyiN30N00 



-

fUJ ^ 

1 -

co 
> i n 

ii 
_ j 

> 
DH 
in 

-

-

O 
o 
o 

d 

1 

1 

1 

1 

1 

1 

- i -

1 

r -

U — 

1 — 

1 — 

r -

U -

r -

U -

_ 

1 , 1 

1 ^ 1 

1 + L 

1 , 1 

1 1 1 

1 , 1 

1 , 1 

- - - 1 - - - - - J - I -

1 1 1 

- ' 1 p r 
I , 1 

1 , 1 

_ - H - ^ H 

1 J 1 

1 r 

1 - - - - - ^ 1 -

1 { 1 

1 1 1 

1 , 1 

- - z p r 

1 , ' 

1 , 1 

1 1 ' 

- _ J - - _ - i L 
1 , 1 

1 , 1 

m 
o 
O 

i 
o 
1 

1 

T - -

1 

1 

1 

, 1 

, 
, 1 

- ^ T L 

, 1 
1 

1 , 1 

1 , 1 

1 , 1 

1 , 1 

m' 

\ 

\ 

W 

m 

\ 

- -

— 
. n ' 

_ 

\ 

- 1 

/ 

.---^ 

\ \ 

m 

_ - - „ _ 

- - - - -
, 

1 
~ ~ ~ ' 7 

y ^ I 
r 

4 

1 

^ - - , _ 

\ 1 

„ _ J 

o o 
o ^ 

i d 
(7/6UJ) N0llVaiN30N0 

1 

h h 

- \-

r r 

y- u 

" r 

u u 

r r 

U U 

t- r 

L U 

1 1 

i r 11 
* l i 

* 11 
- L 

1 

1 

r T " 

1 1 

- 1- 4 -

1 1 

~ r T ~ 

^ r T ~ 
1 1 

1 1 

U u 4 -

- U 4 ^ 

1 1 

- 1—r -

- - — 

— 

— 

— 

- - -

J 

- - - - . . 

- - - - ^ 

I l l l l 1 1 

c 
c 
c 
c 

3 

CM 
O 

ro 

- 3 

O 
^ c 

ro 
- 3 
o 

c 
ro 

—3 

o 
C) 

~ l i 
ro 

- 3 

OO 
O) 
t i 
ro 

- 3 

N -
CJ) 

l i 
ro 

-i 
ro 

- 3 

IO 

°? 
CZ 
ro 

- 3 

O) 
^ l i 

ro 
- 3 

CO 
m 

1 
1
 

1
 

1
 

Ja
n-

91
 

Ja
n-

92
 J

a
n
-

D
A

TE
 

o 
cn 

U3 

( 
-8

3 
Ja

n-
84

 J
an

-8
5 

Ja
n-

86
 J

an
-8

7 
Ja

n-
88

 J
an

-8
9 

Ja
n

 

).
 

V
a
lu

e
 p

lo
tta

d
 i
t 

de
te

ct
io

n
 l
im

it.
 

r g 
. - 3 
3 
3 
3 

3 

1 
1 
1 « 
GD 
H 



[B
E

R
Y

LL
IU

M
 V

S
. 

TI
M

E
^ 

MW
-12

 

c 
c 
c 

c 

^ 4 4 4 - 1 

-1 T T T -

-1 J. 1 1 -

n T T T -

-1 J. 1 J- _ 

- 1 4 4 4 -

- 1 7 7 7 -

- 1 4 4 4 -

n 7 T T ~ 

—1 4 4 4 — 

n T T 7 -

-J 4 -1- J. _ 

- L - U - -

- r - r - -

_ 1 1 

- t L 

_ 1- ^ j _ _ -

- r - r " -

- 1 L - -

- r - r " 

- L — L -

" r - r -

- J L -

— 

, 1 1 1 1 1 

, 1 1 1 1 1 

, 1 1 1 1 1 

, 1 1 1 1 1 

, 1 1 1 1 1 

, 1 1 1 1 1 

r ~ - - - | - i T T T n -

L - , J I L I J -

1 - - - - - , - I T T T - I -

— ' t̂mm ^ "̂  ^ 

"'Wi 
! - - - - - , + +• + A - 1 -

n i l 1 1 A 
; 1 I 1 1 1 ^ 

, 1 1 1 1 1 

, 1 1 1 1 1 

l~. , J 4 4 + - I -

, 1 1 1 1 1 

, 1 1 1 1 1 

1 1 1 I I I 

, 1 1 1 1 1 

1 — 

"co 
o 

CD 

c 
CD 

o 
1 

- I - -

1 

- 1 

1 

1 "1 7 r T n -

, - I T T T - I -

, J 4 1 4 J _ 

• - r - -

. _ 1 

— 1 

\ ; 

\ 

1 \ 

- - 1 

- r - -

- _ L - _ 

^ J 

\ 
A 

1 1 1 1 1 1 1 1 

iiiiii i i 
J 1 U # - * I 1- 1 
1 1 1 J I I 1 I 

i:;i!|Li-.:.. 1 
i i : i i . : -L- i---
iiiili i i 

J . L L L _ _ l I l _ _ 

i imm*.Li_m----
. . H ' I 1 1 1 I 1 

1 1 1 1 ; 1 1 

T T f - T - l - l 1 1 

I I I I I I 1 1 

J L L L J - t 1 1 

1 , 1 I i 1 1 1 

I I I I I I 1 1 

I I I I I I 1 1 

1 1 1 1 1 1 1 1 

I I I I I I 1 1 

I I I I I I 1 1 

1 1 1 t 1 1 1 1 

+ t - L 4 4 - | - - | - - - l ~ - - - -

I I I I I I 1 1 

I I I I I I 1 1 

I I I I I I 1 1 
I I I I I I 1 1 

I I I I I I 1 1 

I I I I I I 1 1 

I I I I I I 1 1 

I I I I I I 1 1 

4 + 1 - 4 4 - 1 1 1 

I I I I I I 1 1 

1 1 1 1 1 i 1 1 

7 r r r 7 - r - r " - - | - - - - " 

4 L U L 4 - U - l - ^ - l - - - - -

I I I I I I 1 1 

I I I I I I 1 1 

T r r ' T T - r "- r -~ ~ \ ~ - - - -

I I I I I I 1 1 

1 1 1 1 'i 'i ; 1 

4 L L L 4 - I l - - _ l 

I I I I I I 1 1 

I I I I I I 1 I 

1 1 1 1 'i '. 1 1 j 1 ', 1 i 1 '. 1 •, [ 1 1 1 1 i i i 1 

3 O O T-
3 O 1 - C 
3 V - O C 

- o q c 

(1/6UJ) NOIlVyiN30NO0 

CM 
O 

c 
(D 

~ i 

O 

c 
CO 

— i 

o 
c 
CD —> 

- ti 
ro 

—3 

0 0 
e33 l i n 
•~3 
h -

c n 
c 
ro 

- 3 

CO 
O ) 

c 
ro 

—3 

i n 

Cj) 
ti 
ro 

- 3 

? 
l i 
ro 

- 3 

I 
1 

!' 
1 

T
 

an
-91

 
Ja

n-
92

 J
an

-9
3 

D
A

TE
 

- 3 

O 

c 
ro 

- 3 

cn 

I 

^ c 
ro 

- 3 

0 0 

^ t i 
ro 

- 3 

- ? 
ro 

c 
ro 

- 3 

m 
CO 

~ t i 
ro 

- 3 

ro 
- 3 

CO 
CO 

c 
ro 

_ - 3 

3 
3 
3 
3 

C 

e 

1 
i 

1 
rS 
H 



(UJ 

I -

co 
> CD 

> 
DH 
UJ 

vCa 

1 1 1 

-1 -t + -1 
1 1 1 
•, ', 1 

1 1 1 

-1 T 7 7 

1 1 1 

J J J J 
1 1 1 
, i 1 

1 1 1 
H 4 4 -

1 1 1 

1 1 1 

J J J -

n 7 T ' 

- 1 4 4 -

1 1 1 

-H 4 4 -

- I T T ' 

J J 1 -

n 7 7 ' 

J -1 4 -

1 1 1 1 

-

1 

- - 1 

_ J 

1- -

r - -

"ro 
o 
O 
CX 
3 
C 
ro 

S . 
O 

— ,-,-

- - L 1-

i 
- - p i -

- - r ' -

- - L ' -

- - p l -

- - u ' -

• " ^ , 1 

1 ' 

1' 

n -

-1 _. 

n -

-1 _ 

-1 -

t 
n " 

m 
- i ' 

—1 — 

\ 

w 

m 

_ 

7 

i _ -

r " 

U -

- n 

- z 

- -1 

- -1 

- n 

/ 

- - T 

1 

1 

- ~ 4 

1 

- - J 

\ 

m-
\ 

- - H 

~y 
y 

" - 7 

flip 

y 1- 1-

- - - •" p r r 

- - -̂  L L 

1 ' ' 

- - - - y t- I-

\-mi 

y r r 

+ L L 

~ " - - 7 r 1" 

1 ' ' 

1 1 1 
1 1 1 

i-^+L 
i * II 
I 1 II 

itir 
i-tl!-
mi 
1 1 

1*1" 

1 1 1 

1 1 1 
1 1 1 

1 - 1 - 1 -
1 1 1 
1 1 1 
1 1 1 
1 1 1 

r r T -' 

\ 1 1 

1 1 1 
1 1 1 
1 1 1 

1 1 1 
1 1 1 
1 1 1 

1 1 1 

1 1 1 
1 i_ ]_ 
1 1 1 
1 1 1 
1 1 1 
1 1 1 

r" r T "• 

1 1 1 

1 1 1 
1 1 

- -

— 

— 

L 

O) 

cnQ 

o o o o o 
o o 

(l/6uj) NOIiVyiN30NO0 

o 
o 
q 
d 



cp 
c 

CO 
O) 

CO 
> 00 

>-
DH 
m 
CQ 

1̂  
c 
ro - 3 

,_ 
tJ3 

c 
^ 

00 

i 
II 

(1/6LU) NOIlVyiNSONOO 



(in 

CO 
> CO 

> 
DH 
UJ 
CQ 

1 1 ' ' ' 1 ' ' J 

T 1- n L -1- - 1 - - 1 1 - -

1 1 1 1 1 1 1 1 

, n 1 1 I 

1 

, 1 ; 1 I 1 
- - - + 1-1-1- + -

, 1 1 1 1 1 
, 1 1 1 •, !__ 

;;-rrrryr ' ::y: 
i i ' i n ' ; ' :!! n 

L 
- 

- 
_ 

J 

1 1 r r 7 n r i , r i r r 7 

L U U U 4 _ I I 

1 

To 
o 

(D 
Q. 

C 
(D 
a? 
O 

, 1 1 1 1 1 
, 1 ) 1 1 1 
, 1 1 1 1 1 

, 1 1 1 1 1 

, 1 1 1 1 1 
_, 1 1 1 1 1 
, 1 ; 1 1 ll 
, 1 1 1 1 1 

, 1 1 1 1 1 
1 1 » 1 : ; 

I I I I I I 1 1 , 1 1 1 1 1 
I I I I I I 1 ', , 1, 1 1 1 1 
I I I I I I 1 1 , 1 1 1 1 1 

1 I 1. I 1. I I I , 1 1 1 1 ! 

I I I I I I 1 1 , 1 1 1 1 1 
1 1 I I 1 I 1 1 , 1 I 1 I 1. 

1 1 1 1 1 1 1 

'• i ' ' ' * 1 

1 1 , 1 1 1 ^ 1 

1 1 1 1 1 1 J 1 

1 1 , 1 1 I 4 1 

1 1 , 1 , , 4 1 

1 I ' I I I *! 1 
- - 1 1 - ^̂ T 1- t- V 1 

1 1 1 ' J 1 
1 1 , 1 1 1 1 " 

_ - l 1 - ^ I L L L -
1 1 , 1 1 1 1 

I 1 1 i i i J 1 
1 1 J 1 1 1 1 , 

i - L - L _ - l - _-._ 

l i i 
_ L - f - - _ l - - - _ ^ 

1 ; ; ; 

1 1 , 1 1 1 1 I I 1 
I M I J U ^ , , 

- - 1 - I - - j : : ^ ' ^ -) + f - | - t - + - | - - l - - - I - - - - -

^ ^^...^-'-^'''^^^ 1 11 1 1 1 1 1 1 

1 1 , 1 1 1 1 1 1 1 1 
1 t -1 1 L L L J 1 1 1 

1 1 1 
1 1 1 
1 1 1 
1 1 ) 

1 1 , 1 1 1 1 1 1 1 1 

\ i i ii i i i i i i 
" \ i 1 1 T r 1 1 

\ 1 1 1 1 1 1 
l \ 1 , 1 1 1 1 
1 \ 1 1 1 1 1 1 

- - 1 - \ -1 _ -, 4 h U 1-
1 \ 1 , 1 1 1 1 

1 1 I 

" i " " i ^ " 1 i m i i i " i " " " 
, , 1 i 

1 ' , 1 1 1 , 1 

- - I 1 ^ 4 L L L ^ - U - l 1 -
1 1 , 1 1 1 1 1 1 1 1 

1 1 , 1 1 1 1 1 1 1 1 
1 1 J 1 1 1 1 i 1 1 1 

1 1 1 1 1 1 1 
- - r - - | • - - ' -, T r" r̂  r 

1 1 , 1 1 1 1 

1 1 , 1 1 1 1 

I ! , ', 1, 1 I 
1 1 , 1 1 1 1 
1 1 , 1 1 1 1 
I 1 1, 1 1, I 

I l l l l 

4 . - U „ I- - _ ! - _ _ - _ 

1 1 1 

-

-

-

-

r 
-

-

-

-

-

-

-

-

c j )Q 

o 
CJ) 

CO 
00 

o o o 
o o 

(I/BLU) NOIlVdlN30NO0 

o 
o 
o 
d 



(in 
^ 
1-

co 
> 

"3 
_ i 
> 
DH 
UJ 

ICQ^ 

"\ 

ro 

i 
^ 

_,/ 

- I - I - I -

1 

-

r -

1 

r — 

u _ 

r -

u _1 

- -1 

L -

- -

- 1 L L 

1 ^ U U 

1 7 ' " i " 

1 ^ U L 

iiiiiii 

1 T ' " i " 

1 - ^ L L 

1 (D 
O 
C9 
Q. 

C 
(D 

O 

1 ' ' 
1 ' ' 
1 1 1 

- t L l_ 

1 1 1 
1 1̂  

1 ' ' 

1 ' ' 

1 ' ' 

1 ' 1 

1 - - t L ' -

1 1 1 

n 

i 
\ 

r 

r -

1 — 

r -

L -

r" 

r -

L -

\ 
_ :i 

r -

1 

r 

L -

- - n 

- - n 

- \ -1 

mi 
j r r 

_ - - _ _f 1 u 

- - - - -f r r 

1 L L 

- - - - -J r r 

- - - - _ , L U 

- - - - -f r r 

1 ' ' 

1 L L 

' ' 

-

U 

-

1 
_ 

u 

r 

U -

r 1 

L J 

L -, 

' 

-

-

-

- -

--

— 

— 

— 

— 

— 

— 

- - - - ^ 

-

-

-

-

-

-

-

-

-

c 
ro 

CO 
CJ) 

c n Q 

CO 
CO 

o o o 
o o 
o 

(7/6UJ) NOIlVaiN30NO0 

o 
o 
o 
d 



fuj ^̂  

1-
co 
> <M 

ii 
_J 

UJ 
icQ J 

c 

c 

T + 

J 1 

T + 

J i 

T T 

J 1 

~I T 

J 1 

-1 T 

J 1 

Z T 

J 1 

> 

^ 

j - -

L -

L _ 

Y -

L -

L -

L -

L _ 

' L 

L - - I K 

h - - , - - - - - | -

L _ - l , -

i - - " t - - " - — , -

L ^ - L ^ 

L - - L 

r - - r 

L - - L 

r - - i~ 

- - L 

ro 
o 
O 
t i 

C 
ro 
(U 

O 

- - h -

- - L 

- L 

8 
o 
d 

(7/ 

-1 H 

J ^ 

-, -

-, -

L 

-1 -

_l _ 

n -

J _ 

1 \ 
n T 

n -

-1 _ 

Ba 

-

i 

) N 

\ 

- -1 

1 

\ 

1 

- -1 

1 

OIIV 

, 
1 

i L 

*m 
, 1 

, 1 

y 1-

^ L 

1 L 

- - - - y )-

T I-

- - - - y r 

^ L 

^ • • 1 1 
- - - - y r 

+ L 

+ L 

o 
o 
o 

aiN30NO0 

n i 

m. 

n. 

n-

' II 

1 1 

- L | | -

H l 
* II 
1 

1 

i l l 

_ 1 - L -

1 1 

1 1 

1 1 

~ m r ^ 
1 1 

- 1 - L -

1 1 

1 1 

- 1 - L -

1 1 

1 1 

1 1 

~ \' ~ ~ 
\ 1 

1 1 

1 1 

- 1- r -
1 1 
1 1 
1 1 

- 1 - L -

1 1 

1 1 

t 1 

1 1 

~ r 1 
1 1 

1 1 

- i - r -

1 1 

1 1 

- I - J 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

- I - r -

1 1 

- U L _ 

1 1 

_ _ 

c 
c 
c 
c 

^s 
c 
(D 

- 3 

9 
c 
ro 

- 3 

O 

ro 

-i 
ro 

- 3 

CO 

ro 
- 3 

t ^ 
<J) 

- l i 
ro 

- 3 

CO 

C33 

~ C 
ra 

- 3 
U3 
C33 

~ l i 
ra 

- 3 

l i 
ra 

- 3 

CO 

" k ^ 

C3)Q 
- c 

ro 
— 3 

- l i 
ro 

- 3 

O 
O) 

^ c 
ra 

- 3 

CJ) 

op 
l i 
ra 

- 3 
0 0 
CO 

- t i 
ra 

- 3 

c 
ra 

—3 

l i 
ro 

- 3 

I f ) 
CO 

^ c 
ro 

- 3 

„ s 
C 
ra 

- 3 

CO 
CO 

c 
ro 

_ —3 

3 
3 
3 
3 

5^ 

II 

1 

1 

J 
5 

CQ 

R 



( in^^ 

CO 
> ^ 

. 00 

DC 
LU 
CQ 

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

l i T i i l r 1 | 7 T T T n 

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 1 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

- I + + 4 - 1 - I 1 1 I + + 4 4 - I -

I I I I I I 1 t , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

n 7 T 7 n - r ^ i i , n T T T n -

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

- I 4 + + - 1 - 1 i 1 , J 4 L 4 - I -

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

' 1 ' 1 ' L j ^ - L - ^ " 

n 7 T T ~ l ~ l 1 ~ 1 

i \ ' l l l l 

,1 A T T n ~ 

III I I\I 
n i l 1 \ 

: ; ; : y ; - ; - ; - - ; : ; ; : : \ 
I I I I I I 1 1 , 1 1 1 1 1 

1 1 1 , 1 1 1 1 1 
n 7 T 7 - i ^ r - L - - | - - - - - , n T r T n -

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

- l 4 4 4 - 4 - L _ L - - l - - - - _ | J 4 + 4 J -

I I I I I I ! 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

n + T T n - i 1 

- 1 4 4 4 - I - J 1 

I I I I I I 1 

- i t T T n - r - r - -

- 1 4 1 4 - l - L - l 

15 
o 

O 
a . 
3 
C 
(D 

a> 

O 

- - -

, 1 1 1 1 1 

, 1 1 1 1 1 

, 1 1 1 1 1 

, 1 1 1 1 1 

- * ^ | - i T T T n -

, 1 1 1 1 1 

, 1 1 1 1 1 

,_| + + 4 - l _ 

, 1 1 1 1 1 

, 1 1 1 1 1 

- - , T T T T - 1 -

, J 4 L 1 J -

1 1 1 1 1 

1 \ 

1 1 , 1 1 1 - 1 

1 1 i n 1 < 

1 
1 

^\ 
1 
1 

1 1 1 

I I I I 
I I 

I I I I 

I I I I 
1 1 1 1 
1 ' ' ' 

_ „ l 1 ^ 4 L I - # - i - U - l 1 

1 1 n ' 1 * 1 1 ' ' 

I I I I ' 
" ~ i 1 I ' f " ' ' ' ' 

— 1 [^^^,..-=nmm-| 4 4 u 

- - | 1 i ' ' ' " r 

- \ - 1 1 1 "̂  •'" r 

- - a — 1 , 4 1 L 

- - r — 1 i " f ^ r 

- - r - - i - - - - - T r r 

- - L - - I - - - - - | J L L 

1 1 ' ' ' 

1 
U -

r " 

r " 

L _ 

r ~ 

L J 

r 1 

1 
1
 

1 
1
 

1 
1
 

1 
1
 

1 
1
 

" 1 — r — 1 

- 1 — 1 1 

- i — | - — 1 

I 
1
 

1 
1
 

1 
1
 

1 
1
 

1 
1
 

1 
1
 

- \ - \ - - \ 

-

-

-

-

-

-

-

-

r 

^ 

c 
ro 

o 
o 

t~-
CJ) 

CD 
O) 

CJ) 

roi_ 

S Q 

CO 
00 

o o o 

(l/Buj) NOI lVdlN30NO0 

ro 

O 
O 
o 
d 

2 

file://-/-/--/


fu j •̂  

CO 

' ^ 00 

>-
DH 
in 
CQ 

' r 7 T 1 1 1 1 1 , 1 1 1 1 1 

1 1 1 1 1 1 1 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 J 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 i l l l l ! 

• - I T T T - 1 - + - + - - h - - ~ - , n + + + - 1 -

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

_ I J J J - I _ i - J 1 , J J . 1 J . ^ I -

I I I I I I 1 1 , 1 1 1 1 1 

1 i , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 

I I I I I I I 1 
- I - I T - 1 - I - T - 1 1 

- I J J J - 1 - 1 - 1 1 - - , j i i j - i -

- | - t T - t - i - T - T - - I - - ~ ~ ~ i ~ i A T T -1 -

_ i J J J - 1 - 1 - 1 - - L _ - - - , - l J i - K - l -

- i - f T T - i - T - T - - L - - - - | n 7 r + - i -

- I J J J - 1 - 1 - i - _ L - - - - , - f J l J - l _ 

- | - | T T - | - T - T - -

- I J J J - 1 - 1 - 1 - -

I I I I I I I 
- | T T T - | - T - T - -

1 

1 

1 

1 

1 

1 

"co 
o 

o 
Q . 
3 
C 
CO 

a> 

O 

r - -

I 

1 

I I I I I I 1 1 

1 1 1 1 1 1 1 1 

I I I I I I 1 1 

I I I I I I 1 1 

1 

, 11 1 1 1 

, 1 1 1 1 1 

- ~ , - i T T T n -

,-) J 1 J. 1 

- m * ^ 
, n 7 T T n -

1 1 1 1 1 

- - 1 1 i"t + *" ^ M ~ ' — ' ' 

^.y^yX i i 
Mf<Z 1 , J i L i J - i 1 1 

\ ' zW' i 
1 . - ^ 1 1 1 1 1 ! 1 1 1 

^ ^ l_ , J I L I J - I 1 1 

- - 1 - - - | - - - - - , T T T T - | - r - L - - | - - - - -

L - l 1 , J l L l J ^ . 1 L . „ - l 

\ 1 1 , 1 1 1 1 1 1 1 1 

- - L A - 1- , J i i L J - L _ 1 1 

1 1 * • I I I I I I 1 1 

- - I 1 - , 7 r r r T - i 1 1 

- - , _ - - , _ _ _ - - ^ _ j _ j _ j - . j _ _ , - | - - | - - - | - _ _ _ _ 

1 1 I I I I I I I 1 

-

-

-

-

-

-

-

-

-

-

-

cp 
l i 

ro 
-) 
CO 
O) 

k ^ 
cnQ 

(1/6UJ) NOI lVdiN30NO0 

o o o 
d 



CO 

• ^ C O 

> -
DC 
UJ 
CQ 

- 
- 

- 
- 

-i
 

- i T r i - i - i — 1 1 y n r r r i — i — i f i n r r r 

J 4 U I - I - 1 1 1 T - I J L l - l - l 1 1 i - l - I L U U 

I I I I I I 1 1 y M 1 1 1 1 1 _ __l _̂  1 1 1 I 1 

- i T r | - i - | 1 1 f i 7 r r r i 1 1 ^ n T r r 

- I l L I - l - l 1 1 ^ _ | J L 1 - U I 1 1 , . U L L U 

WMd\--dMd\---^^{ 
- | T m " i ~ - i " n - - " y i 7 r i - r r n - - i - - T y i - i r r r 

_ I 4 U I - I - I - J - - 1 - - - yS X U l _ l - L - 1 - - 1 - i ^ ^ U L L L 

- i r r i - | - i - T - n - - - y i T r i - | - r n - f " i " " - y i - i T r r 

_ l l l _ l - ! - 1 i 1 ^ . .U L l - I - I ' / - ' - ^ I J i L L 

' ' 1 ' ' 1 1 1 L ' / ' ^ 1 1 1 1 1 

- | T i - i - | - i - T - n - - - y i T r i - | - r 

l l L I - l - l - J - - 1 - - - ^ \ X L l - I - L 

^ i 
, 

"ro 
o 

CD 

£2. 
D 
c: 
ro 
0) 

O 

1 , 1 1 1 1 1 

1 , 1 1 1 1 1 

1 , 1 1 1 1 1 

1 , 1 1 1 1 1 

- | - - - y i - i r r r 

I , 1 1 1 1 1 

1 , 1 1 1 1 1 

1 , 

-1 -1- I J L L L.. 

^m'TiijL 1.1-
1 , 1 1 1 1 1 

1 , 1 1 1 1 1 

1 , 1 1 1 1 1 

1 , 1 1 1 1 1 

1 1 1 , 1 1 1 1 1 1 1 1 , 1 1 1 1 1 

I I I I I I 1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 

_ I 1 L I - I - I - J - - 1 - - - ^ - I J . L l - 1 - U J - - 1 - - - ^ I J L L L 

I I I I I I 1 1 , 1 1 1 1 1 1 1 1 , 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 1 1 1 , 1 1 1 1 1 

I I 1 I I 1 '. I 1 I I '. 1 1 1 I ! 

1 aM ' 

I I i*̂ ]mti 1 , 
- | 1 f r i T«rB r ~ i i 

- _ l - - l [ U 4+U| | i _ i - - l 

1 1 , 1 1 1 1 I I 1 

, , I i , , < , 1 1 1 1 , 

1 1 i i i i . i | | i ' 1 

1 1 J ' ' ' ' ' ' ' 

1 1 1 1 1 1 1 

1 1 I I I X * 
• - | — 1 f r i T P 

i i mmm' 
• -1 - - n ^ - < 1 - J -L L 

' 1 1 , 1 1 1 1 

. J - -1 J L ' I L 

- - , , f i - i T r 

1 I , 1 1 1 1 

1 1 , 1 1 1 1 

- - I _ - 1 - - - -, U I 4 L 

1 1 , 1 1 1 1 

1 1 , 1 1 1 1 

1 1 _^l 1 1 1 

', 1 , 1 1 1 1 

1 1 , 1 1 1 1 

1 1 , l i 1 1 

- | 1 f r i T r 

1 1 , 1 1 1 1 

. -1 1 , U 1 L 

1 1 , 1 1 1 1 

1 1 j l 1 1 1 

1 1 , 1 1 1 1 

1 1 , 1 1 1 1 

- - I 1 j M T r 

1 1 , 1 M 1 

1 1 , 1 1 1 1 

1 1 , 1 1 1 1 

- 1 - - 1 - ._ - _, Ll 1 L 

1 1 , 1 1 1 1 

- - ' ' - J L' 1 L 

1 1 , 1 1 1 1 

1 1 , 1 1 1 1 

1 1 , 1 1 1 1 

1 1 , 1 1 1 1 

1 1 , 1 1 1 1 

- - 1 - - I ^ L l 1 L 

1 1 , 1 1 1 1 

1 1 , 1 1 1 1 

1 1 , 1 1 1 1 

1 1 , \ 1 

1 1 I I 
" T - I 1 

1 1 1 I 

1 1 1 

L i - l 1 

r r - | - - | - - - -

L l - l U 

r T - | — — | - — — " 

L l - l - _ l - - _ _ 

1 1 1 

1 1 1 

r T - i - - i - - - -

1 1 1 

1 1 1 

L 1 _ l 1 

1 1 I 

1 1 1 

-

-

-

-

— 

-

o o o 

o o o 

k '^ 

cnQ 

c 
ro 

CJ) 
CO 

co 

CO 
CO 

(7/6uj) NOI lVaiN30NO0 

o 
d 





APPENDIX D-6 

MANGANESE 

HydroSystems Management, Inc. 



UJ ^ 

1 -

CO ^ 

< 
O 
2 
< 

C 
C 

c 
c 

T 1 

4 1 

T 1 

T 1 

4 1 

T 1 

T 1 

1 1-

T 1 

T \ -

1 1 

1 

> > ) 
3 

Z 7 " 

-1 J -

-\ T -

-| 7 " 

-1 J -

-1 T -

1̂ 7 ' 

-1 J 4 

- I T i 

1. 7 7 

- 1 4 -

-

1 — 

L — 

f~ -

1 

U — J 

r - 1 

h - H 

L - -1 

- | J L l 

r — ~ i"i r i 

1- - - - , J L 1 

1- - - - ,-] M 

r , 1 r 1 

k - - - , J L l 

,"1 n 

, 1 1 1 

- - - , - t l - l 

,n r r 

- - - | J L 1 

1 

- - J 

- -1 

, 1 1 1 

u 

i 
r' 

L 

r 

^ 1-

11 

-t- h 

i L 

1 1 

11-

1 L 

+ t-

1 1 

- k 
M l 

P I I 1 
- - J L I I L 

7 , 1 1 1 

/ 1 1 1 

1 

- ^ 
"ro 
o 

O 
a . 
D 
C 

ro 
a; 
o 

11 

1 1 

r r 

jl 1 

r ^ 

1 '. 

^ 

" r "1 " 

- 1—1 . 

- L n 

- 1 1 • 

- U J . 

- r n • 

- L J . 

- 1 1 • 

r: 
- r T -

- 1 — ^ -

-

-

' - m i"i 1 

- - - -|- M + 

T n r 

- - - { U 4 

- - - y M + 

- - " 7 r i T 

^ l-l 1 

y M + 

~ i \ ^ T 

-r I J 4 

r r r -

u u + -

h L T -

- L L -

r r r -

L L 4 -

L I- + -

" r r -

- L L -

- t~ + -

1 1 

1 1 

L L L -

1 1 

_ 

_ 

I l l l l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 

S 2 <=> "̂  
O O T - c 

O r-^ O C 

(n/Buj) NOIlVyiNSONOO 

C J 

o 

ro 
—3 

o 
" ci 

ro 
- 3 

O 

9 c 
ro 

- 3 

CJ) 

ro 
- 3 

CO 
O ) 

~ c 
ro 

- 3 

h -
CJ> 

^ l i 
ro 

- 3 

l i 
ro -̂  

i n 
C ) 

l i 
ro 

- 3 

ro 
- 3 

CO 
CJ) 

~ k ^ 

c n Q 
~ l i 

ro 

- 3 

O ) 

- c 
ro 

- 3 O 

- t 
ra 

- 3 

cn 
op 

— c 
ro 

- 3 

r g 
c 
ro 

- 3 

t-~ 

°? 

CM 

i 
• 

C 
ro 

- 3 

CD 
CO 

— l i 
ro 

- 3 

U3 

_ " ? 
C-

ro 

- 3 

CO 

— c 
ro 

- 3 

CO 
. —3 

3 

i 



M
A

N
G

A
N

E
S

E
 v

s.
 T

IM
E

' 
MW

-5
 

v _ ^ ^ 

c 
c 
c 
c 

T 1-

T r 

J u 

4 U 

J 1-

7 r 

4 U 

^̂ ^ 

T r 

1 L-

3 
3 
3 
3 

-, -1 -

n n -

J J -

-, -, -

-1 J -

i n " 

-1 J -

•H -1 -

-J J -

n n -

_ l - ^ - - _ | . J L l -

- ^ - 4 H H -

_ i - I - - - i - i L i _ 

~ r - - t - - - | - i i - i -

- L - i ^ I L , -

" r - T p r r 

- i - 4 H ^ i -

- + - + r i n -

" T - T - ^ - p r r 

- i - . l f J i - L 

- T - -( p n 

- 4 - - - 1 H t 

o 
o 
d 

|-

|-

I-

|-

( • 

-

-

-

1/ 

i i ii%i 
- y - ^ - - T l * ^ 

- J - J 4 - ' - ! L i -

- + - - 1 y n n -

- 4 1 ( - I 4 L I -

1 1 , 1 1 1 1 

- 4 - - l - - - ^ l 4 U I -

- i - J ^ _ ._ i ' J L m 

1 - - 1 - I T L l -

- J \ - . - 4 - I J L I -

" 7 - 1 7 1 7 r r 

- 4 ^ J 1-14 U U 

1 I , 1 1 1 1 

1 1 , 1 1 1 1 

- 4 - H y l 4 L l -

i i_ i i i i f 

- 1 -

- J _ 

~ 7 ~ 

- 4 -

1 

1 

r 
"io 
0 

CD 
Q. 

C 
ro 
<a 

1 

1 

1 

- - + / - J L r 

^-mi" 
, 11 1 1 

0 
q 

6uj) NOIiVyilN 

1 1 

1 1 

1 1 

- 1- n 

^ I 
_fm 

1 1 

I I * 
- 1 — 1 

1 1 

- L ..1 . 

•a 

1 
il 
m 
>-Z 

1 1 

1 1 

- 1 — 1 • 

- ; 1 -

1 1 

~ 1 r 
1 1 

- L -1 -

1 1 

- 1 y l - l + L L T -

im^' '-mmm 
k\ I I I I I I I 

^ - - i i i i i i i -

_ i -|. i - - ) - ( - ( - 1 - 4. -

- 1 - - - y 1-1 T I- 1- T -

1 1 i 1 1 1 1 1 

1 4 1 .1 1 L L 1 

1 , 1 1 1 1 1 1 

"1 7 n T r r T -

- 1 - - - - f | J 4 U U 4 -

- | - - - T l - l + t - h 4 -

1 , 1 1 1 1 1 1 

1 , 1 1 1 1 1 1 

- 1 - ^ - y n r r r T -

_ i ^ l J i L L l -

"1 7 17 T r r T -

- 1 - - - f i-l I L L L -

0 

0 

30NO0 

- -

--

-1 

- - - _ 

c 
c 

CN 
0 
c 
ro 

~ 3 

L 9 
c 
ro 

- 3 

0 
0 

- l i 
ro 

-i 
ro 

- 3 

CO 
cn 

- t i 
ro 
-3 
r-
O) 

- t i 
ro 

—3 

' t i 
ro 

CJ3 
- ci 

ro 
- 3 

cn 
c 
ro 

- 3 

CO 
cn 
t i m 

) 
Ja

n-
91

 
Ja

n-
92

 J
a

 
D

A
T

 
- 9 

9 

II 

^ c 
ro 

-3 

C 

ro 
-3 
CO 
00 
ro 

- 3 

h -
cp 
l i 
ro 

—3 

CO 
00 

" t i 
ro 
-3 
IC3 
00 
ci 
ro 

- 3 

9 
t i 
ro 
—3 
CO 

9 c 
ro 

. —3 

3 
3 



(in 

CO 

LU " 
CO ; 
m : 
< 
CD 

i i i i i i i i imlN i; iiiiiiii 
+ I - IH -1 - 1 - T - + - - - , - | L I - - J - | - | - + - - iB- - - y l + H l - I - 1- -1 

T r i n n - [ - r - T p r n - i - r 7 i B 7 I T r r r i 1 -

j L i j J - 1 - J L ^ L i - i - i - i - J — 1 1 ^_iJ L l - I _ 1 1. 

'1 ' 1 ! '1 1 1 1 1 ; ' 1 1 1 1 ! 1 1 1 \ ', 1 1 M 1 '1 '1 
1 , 1 1 1 1 1 1 1 \ \ , 1 1 1 1 1 1 1 

4 U I J H - 1 - 4 - 4 - - - p 4 1 - l - I - I - I - + - - I - m - r'"* l - l - l - L - 1 -

i i i i i 1 I I mm 1 i-i-i mil 11 1 
1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 • , 1 1 1 1 1 1 "1 • 

7 r n "1 -i - T - 7 ,n r n - r r 7 - n - •• 

4 Ul -1 J -1 _ L - 4 - - - ^ L l- l -1 _ 1- 4 - J 

iN i r4 - r^^^mm-- r f -

T r i -1 -1 - I - T - T ,-( r 1-1-1 -

4 L I J J . 1 - 1 - J p i i - i - n 

T r i -| 1 ~ n T - 7 ,n r n " i " 

4 U I J J - 1 - 1 - 4 Ht- l - l - ' -

1 ' ' ' 1 ' ' 1 1 

1 1 

1 1 ^ 

g 
0 
Q. 

C 

ro 

0 

,17 r r r r n 

- 1-14 L l - I _ L -J . 

J 1 

i l l l l 1 I I 
- y l 4 t- 1- 1- 1- H 

f i i i im 
1 , 1 1 1 1 1 , 1 

1 , 1 1 1 1 1 1 1 

- -1 — A , " * " ' • ' • * - ' - ' - ' ' -

-r-' i-i 'm-^m 
1 , 1 1 1 1 1 1 1 

1 , 1 1 1 1 1 1 1 

1 , 1 1 1 1 1 1 1 
j 11 1 1 1 1 1 

-1 { H + 1- 1- t - 1 - - , 

-1 .. - — -t l-l i L ,— 1 -1 _ - 1- - -. -

-1 f , - i r r r r ' - , — i — — 

-1 7 - 1 1 L L i. - , - -1 

- , . ^M + ^ ^ 4- - 1 - - 1 

-!---;„ mi-mi--I— 

- , 7 n T r r I- - | - - 1 

-1 ^ i j i i- U i - 1 - - , 

-, - JH + 1- H ^ - 1 - -1 

^ | - - - 7 i - i r r r r - | - - | - - -

-1 ^ U J . t . L 1 - I - - I 

~i 7 n T r r r - | - - 1 

-1 -,1-1 J- t U I - 1 - - 1 

1 I I I I I I I 

-

-

-

-

-

-

cp 
li 

03 
O) 

CO 
CJ) 

cn 

lO 
O) 

cn 

k ^ 
cnQ 

cn 
li 

c 
ro 

CO 

o 
d 

o 
o o 

d 
o 
d 

(7/6w) NOIlVyiN30NO0 



( ^ 
^ 
1 -

co 
> 
UJ 
CO 
UJ 

< 

o 
z < 
i^_ 

"\ 

CD 
• ^ — 

J 

X. 1 

T 1 

11 

11 

+1 

1 I 

T 1 

L 1 

4 4 4 4 -

7 7 T 1 ~ 

J 4 4 4 -

T T T 7 -

J 1 1 J -

T T T T -

J 1 i J _ 

H 4 + + -

l l l l 

7 T 7 1 ~ 

4 4 4 J — 

7 7 T 7 -

J 4 4 J -

1 , 

1 , 

- - U - - -, 

1 , 

1 , 

- - ^ — ! 

- - L - - -1 

' 

- 14 4 4 -4 -

"11 T T 7 " 

_| J 4 1 4 -

1 1 1 1 1 
l l l l 1 

- m T T 7 -

l l l l 1 
L I J 1 1 J -

l l l l 1 

-I-I + + T -

L U 1 1 J -

- M + 4 4 -

l l l l 1 

_ 

I 1 1 1 1 

^ n T T 7 -

-1 -14 4 - 4 -

' I I T T 7 -

„ l_ i 1 1 4 ^ 

l l l l 1 

/ i i 
-^4 

• • i - l n 
- .- 1 ^ L 

1 1 1 

1" 1 I" 

-

_ 
ro 
o 

O 
a. 
D 
H 

ro 

O 

i ' 
1 ' 

- z^z. 
" " " i 1 

_ -1 l_ 
1 ' 
1 ' 

•m 
" " i r 

4 
i 1 

, 1 

1 ' I 

1+4 + 4 - 1-

17 T T 7 " r 

14 4 L J - U 

| | 

11 T T 7 - 1" 

IJ 1 1 4 _ 1-

iii^i 
IJ i V l J „ L 

1+ + + 4 Ai-

IJ-^^^n^ .-jt-

- r r ' i 1 1 1 

Wz 
i-l 4 i. J - 1 -

I l l l l 1 

I l l l l , 

l - l ^ ^1 

r 1 Z ' 

l - l ^ t 

J - r - ~ -| r, 

l - l ^L, 

1 1 J ' 1 

l - l 1 ^, 

1- , ^ L, 

j - i |n 

11 m 

r '''': 
I ~ ' m 

I - i , ^, 

l - l -, L l 

I 1 . 

+ + +- + -

7 T T T ~ 

4 4 L 4 — 

T T T T -

J L 1 J -

T T T + -

J 1 1 J -

4 + + 4 -

4 4 .(- -̂  -

7 T r -T -

J 4 1 -1 -

l l l l 

- - ! - _ - _ 

— r - - -

- - 'l 

— (_ . , 

u 

- L - j 

-

-

-

-

-

-

-

CO 
cn 

t i m 

cnQ 

o o o 
d 

o 
d 

(7/6ui) NOIlVyiN30NO0 



fM
A

N
G

A
N

E
S

E
 V

S
. 

T
IM

E
' 

i, 
M

W
-1

8
 

g 
c 
c 

I I I 1 I 1 1 I I I I 1 I 1 1 1 1 I. M l l_J_-B 

mm 1 I 1 IIIIII ii*-mnmmim i i 
- I - I - I 4 4 + - I - - U - - - , 4 - 1 4 + + 4 - I - - I - - 1 4m^^]^^^:3^=-^ 

m i ! m m m - - m •[ mi - - - r - m m' ^^ 
I I I I I I I 1 , 1 1 1 1 1 1 1 1 ,«4-4'T'''T'T'^ ( 

r n T 7 7 ^ 1 — r" , r n T T - i ~ i i , r n i T T T I 

4 - | J 4 4 J _ l 1 , H J 4 + 4 - l 1 , 1 1 4 4 i X j - 1-

i i i i i i i i iiiiim i mii i> 
r i - i T T - r - | r , r i - ) T r 7 - | i , r n r r T I -

I I J I I J - I L , L I J 1 4 . J - I 1 | L I J i i J - l _ 

I I I I I I I 1 l l l l 1 m. 1 1 I I I I I I I I / 

miri"]"Iiiiii mz 
TI-1 + T J - I 1 , M - I T T - 1 - 1 1-

L I J 1 1 J - I _ _ L , L l J l i - l - i - - L 

, 1 - I T T T / - | -

, 1 1 1 1 1 / l 1 

1 1 1 1 1 1 / 1 1 

, 1 1 / 1 J 1 1 

I I I ' ' ' ' 1 , 1 1 1 1 1 1 1 I J 
1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 / 1 1 1 1 1 1 1 

+ H 4 + 4 — 1— — t - - — - , + I - I + + 4 — i— — 1 - - — A 4 - 1 + + + 4 — 1 — 

1 1 i 1 1 1 1 1 , 1 1 1 1 1 1 1 1 / , 1 1 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 1 1 1 / 1 1 1 1 1 1 1 1 

i i i i i i ^ i i i i i i i i i i 
1. 1 t 1. 1 I 1 1. 1 1 1 1 1 1. 

- | „ | _ j 4 4 4 — 1 - - U — — — , L 1 - 1 4 4 - J — 

T L T T T 7 - | - - r ~ ~ ~ , r i - i T r 7 -

L I J l 1 J - I - - 1 - , L I J 4 L J -

"ro 
0 

CD 
CL 

0 

\'- - r 

1 - _ L 

{ imm 
\ 1 

^ • f + j . , , 1 1 1 

miir^i 
, n + T T T - \ i -

^̂  L ; 4 4 i ^ ^ u ^ 

- t - - - - , t - l 4 + 4- 4 - I - - I - - - -

| l I I I I I I I I I 

- | - , r t 7 T T 7 - 1 — 1 " 

- 1 | L I J 4 4 - 4 - 1 1 

) i i i i i i i i 
g j l ^ L I J 1 1 4 - I 1 

- 1 , M - 1 i T T - I 1 

- 1 I + I 4 + + 4 - 1 1 

1 _, 1 1 1 i 1 1 1 1 

- U - - - , H J 4 L 4 - r - U - - _ 

- i , r n r T 7 - | 1 

. U ^ L I J 4 I J - 1 - - 1 

) 0 0 0 T-
) 0 0 1 - c 
' 6 t-^ d c 

h/6Lu) NOIlVyiN30NO0 

<N 
0 
£= 
tD 

—3 

ro 

-3 

0 

ro 
- 3 

cn 
CT) 
t i 
ro 
-3 
00 
CJ3 
t i 
ro 
—3 

h-

_ 9 
c 
ro 

—3 

9 
c 
ro 

- 3 

lO 
CJ) 

~ t i 
ro 
-3 

c 
ro 
-3 

CO 

1 
1

 
1

 
I 

Ja
n-

91
 

Ja
n-

92
 J

an
-9

 
D

A
TE

 
0 
CJ) 

^ t i 
ro 

—3 

0 
00 

00 

II 

c 
ro 
-3 

00 
op 

— t i 
ro 
-3 

- 9 
c 
ro 

i 
n 

~~3 

1 0 
Op 

— l i 
ro 
-3 
• < * 
ro 

- 3 
CO 

9 c 
ro 

. - 3 
) 
3 



(in 

1-
co 
> c o 
LU CM 
CO 5 

< 
CD 
z 
< 

[̂  n 

c 
c 
c 
c 

T l - I T T + - | 1 , r l 7 T T T - | 1 i M T T T T - | -

L 1 J 4 1 J - 1 - - U -. _ - | L I J 4 1 J - 1 - - U - - _ , L I J 1 1 J - 1 -

r i - i T T 7 - | 1 - r n 7 T + - | — i 

L 1 J 4 i J - 1 - - L - - _ | L U 4 L J - 1 - - U - - -

1 1 1 1 1 J 1 1 , 1 1 1 'r 1 1 1 1 , 1 1 1 1 1 1 1 
I I I I I I 1 1 , 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 
1 ', 1 1 1 1 1, 1 , 1 1 ( 1 1 . ' . \ 1 , 1 1 I 1, I ( 1 

, 1 1 1 1 1 1 1 [ , 
r i - i T T 7 - ] - - r - - -, r i ~ i T T T - | - - r ~ | L I 7 T T 7 - | -
l l l i l l i 1 , 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 
I I I I I I 1 1 , 1 1 1 1 1 1 1 1 , 1 ( 1 1 t 1 1 

I I J X + J - I 1 ( I I J I I J - I 1 
, 1 1 1 1 1 1 1 
, 1 1 1 1 1 1 1 
, 1 1 1 1 1 1 1 
, 1 1 1 1 1 1 1 

T i - i T T T - i 1 , r i - 1 7 T T - | r , r i T T T T - r 

1 1 J 4 _L J - I - - U _ - -, L I J l 1 J - 1 - _ U _ - - | L I J 1 1 J - 1 -

r i - i T T T - [- ~ r - - -, i"i"i 1" 1 — r - l - - r 

1 | J 4 1 4 _ I L , L I J 1 1 J _ I L 

t i - i T T T - I r , r i - | t T - 7 - | r 

1 I J 4 L J - I - - L - - - , l U l i . J - I - - L 

.- - -

"ro 
o 
O 
a . 
g 
ro 
1) 

O 

, 1 1 1 1 1 1 1 
, 1 1 1 1 1 1 1 
, 1 1 1 1 1 1 1 

r I T T T T - | -

L I J l . ^ ^ ^ ^ l _ 
L > m i " i 1 

, I 1 1 1 1 I 1 
, 1 1 1 1 1 1 1 

, 1 1 1 1 1 1 1 

1 r 1 T T T T - 1 

, 1 1 1 1 1 1 1 

H 11 J 1 1 4 - 1-
, 1 1 1 1 1 1 1 

, 1 1 1 1 1 1 1 

- 1 , r i - i T T T - | - - 1 * - 1 

- 1 | L i j j - + 4 - i 1 m -

1111 mm 1 1 1 

1 llll I I I I 1 1 

> 

- r - ~ " i ^ i T T r T - 1 - - j \ - - - -

~ r - | r i T T T T - i | - - r - - -

- 1 ^ L I i 4 1 4 - i l - - U _ _ . . 

1 j l i l l l l l l 1 

- U - - - , L 1 4 1 1 J . - I - V - U _ _ _ 

I I I I I I I I I i 

- 1 , r l T T T T - | 1 

- 1 , L l . i J 1 J - I - - L „ _ . 

I I I I I I I 1 I M ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 j 1 1 1 1 1 1 1 1 

) O O O 1-
) O O T- c 

i d T̂  d c 

{7/6LU) NOIlVaiN30NO0 

g 
c 
ro 

- 3 

9 t i ra 
—3 

° 
1 ^ 

cn 
CJ) 

ci 
1 ^ 

' § 
- c 

ro 
- 3 

\ f -9 - l i ro 

' ? 
c 
ro 

—3 
CO 
CJ) 
cz 
ro 

- 3 

9 ci 
ro 

—3 

1 
1 

I 
1 

1 

Ja
n-

91
 

Ja
n-

92
 J

an
-9

; 
D

A
TE

 
o 
9 

^ c 
ro 

- 3 
cn 
00 

00 
Cvl 

1 
c 1 
ro 

- 3 
00 9 
t i 
ro 

- 3 

•̂  1 oo 
— t i ro 

- 3 
to 
oo 1 
CI 
ro 

- 3 

IO 
1 oo 
~ t i 

ro 
- 3 

' 9 
t i 
ro 

- 3 

CO 

L 9 r ti 
ro 

. - 3 
3 
3 



M
A

N
G

A
N

E
S

E
 V

S
. 

T
IM

E
' 

M
W

-3
1 

1 
o 
o 
d 
o 

- n T T J -

_ | _ | X 4 J -

- | - I T T -t -

_ I J 1 4 4 _ 

l l l l 1 

I l l l l 

l l l l 1 

r M T T T -

l l l l 1 

_ 1 J 1 1 J -

l l l l 1 

h H 4 + + -

1 || || ', 1 

l l l l 1 

I l l l l 

I l l l l 

r i - ] 7 T 7 -

I- 1 4 -t 4 4 -

1 1 1 1 1 

l l l l 1 

l l l l 1 

l l l l 1 

I l l l l 

I l l l l 

— i — — , r 

1 , 1 

- - 1 ^ 1 

- - r - - -, r 

1 , 1 

- - 1~ - - - , L 

- - L , 1 

1 1 ' 

- - 1 - - - - , 4 -

- ~ 1 '", r 

-^ - i - - ^ - , i^ 

P 
o 
o 
d 

H 4 4 + -

7 T T 7 ~ 

J 4 L J -

l l l l 

l l l l 

- | T T T -

J 1 L J 

T T r T -

J i 1 J -

4 + 4 4 -

1 J 1 1 

7 T T 7 " 

"1 T T T -

,J 1 4 i . 

(l/6u 

1 1 1 

iii 

i ' l 

l l 

1 1 

-1 ' 

1 1 
", r 

\i 
1 V 

1 ' 

, 1 

, 1 

— 1 -, r 

- - L - - - , 1 

L _ - /< i-

l l ii 
^ ii 

/ ro 
o 

CD 
Q . 

C 

ro 

O 

, 1 

n 1-
, 1 

i > 

-J 1 

- - L - _ -^ 1 

' 1 ' 

8 

i) NOIIV 

14 4 4 - 4 - 1 -

17 T T 7 - r 

14 4 L 4 - 1-

^m 
I I 

11 

IT 

1 1 

i 
t T T - r 

•im-i' 
1 1 1 1 

/ I I I ! I 

I T T T T - L 

1J L 1 J _- L 

H 4 + 4 - 1-

4 - r 

1 1 1 1 

w i 
I I I 1 

l l l l 

1 1 1 1 

1 4 4 i J - I 

- 1 1 f-

' J ' 

- [ ' - ] [ 

-| \^ 

- U ^ L 

- U - - _, L 

o 
d 

!dlN30NO0 

l l l l 

4 4 + 4 -

1 T T 7 -

4 4 4 4 -

7 T T + -

J i 1 J -

-t T T T -

J i 1 i 

m i l 

+ 4 + 4 -

J 4- 4 4 -

T T r T -

J 1 1 J -

_ - ( _ - - - . 

- - 1 

— 1 

- - 1 

- - U - - _ 

- - ) - - - -

- - l~ - - ^ 

- - U - - - , 

- - 1 

C 
C 

g 
c 
CD 

^ 9 
c 
ro 

- 3 

O 

o 
_ 1 

c 
ro 

- 3 

CJ3 

cn 
c 
ro 

- 3 -t 
ro —) 
h -
CJ) 

" l i ro 
- 3 

CO 

9 
l i 
ro 

- 3 

i n 
03 

- ci 
ro 

- 3 

C 
TO 

- 3 

I
'

l
l

! 

n-
91

 
Ja

n-
92

 J
an

-9
3 

D
A

T
E

 
- 3 

O 

9 ~ ti 
ro 

- 3 

CJ) 
0 0 

CO 

) 

c 
ro 

—3 

0 0 
0 0 

ti 
ro 

- 3 

r -
oo 

- l i 
ro 

- 3 

to 
OO 

ti 
ro 

- 3 

I f ) 

9 
c 
ro 

—3 

9 c 
ro 

- 3 

CM 
OO 

O 
0 ) 

- Q 
3 

3 



M
A

N
G

A
N

E
S

E
 V

S
. 

T
lM

E
'i 

M
W

-3
2 

J 

c 
c 
c 
c 

i i i i i ; ; ; i i i i i m / iiii im 

T r i n - i - i - i — 1 , T i - i - i T n - i — 1 , T i - i T T - i ~ r 

J U I - l J - l - i - - 1 - - - , 4 U I J J - 1 - U _ J-•_ - - , 4 U 4 1 J - U 

imi i i miiii Niiiiiii 
- i r i n - | - n i — i , T r i - i 7 n - i — ^ \ T in 7 T T - r 

J U I - | J _ I - J 1 , J U 1 J J - | - 1 1 ,1 I_XJ J J _ U 

j'i7-i-i-i--i;ii:i: i-i Z M 
1 1 1 111 , 1 1 1 

-1 n n n -1 - T — T ,T n -, T -1 - r - I , T i n T T n - r 
I I I I I I I 1 , 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 

J U I - J J - l - L - l - _ - | J U I J J J _ L - L - - _ , 4 I - I 4 4 J - U 

T r i n - i - i - | — 1 , T r i T T n - i — i | T i n T T - i - r 

J L I J J - I - I i , J L I J J J _ 1 J | l l - I J J J - U 

T r i - i n - i - r - t - - - , T r - | T - r - i - r 

' ' i l , 1 , 1 1 , 
4 U I _ I J - I - L - 1 _ - - | J U I J J - 1 - L 

T r i n -T -1 - 1 — r , T r n t n - r 

J L I - I _J - l „ L - L - - - i J L I J J _ l _ u 

- r -

"to 
o 
CD 
a . 
3 
C 
ra 
0) 

O 
1 

— r — 

- L -
1 

i 
- - , T in T ft -1 - r 

, 1 1 1 1 1 1 1 

1 ' ' 

; T | - | T T - 1 - ^ 
, 1 1 1 1 1 1 1 

,4 l-l J 4 J - l_ 

, 1 M I 1 1 1 

- 1 , T|-1 T T I - 1- - 1 -

1 , 1 1 1 1 1 1 1 1 

1 1 1 1 1 I 1 1 1 1 

- I , T n 7 r T - 1 - - 1 

- L i i l J 1 1 4 - U - 1 

- r I^InT I -1 -!~ - r 1 

- 1 , I I J 4 1 4 - 1 - - 1 1 

- | | T 1 - | T T T - | 1 

- 1 , i l J 4 1 4 _ l - - i 

m " " ' i ; i m ^ v i " ' r " ^ 

- L ^ , l l J 4 i J - l . . _. 1 

^ g 8 ° s 
^ o ^ d c 

(7/Biu) N011VyiN30NOO 

g 
c 
ro 

- 3 

-1 
ra 
- 3 

O 
o 
l i 
ro 

- 3 

O) 
cn 
ci 
ro 

- 3 

00 
ro 

- 3 

h -

9 
l i 
ro 

- 3 
CO 
CJ) 

- l i 
ro 

- 3 

IT) 
cn 

1 
1 

i 
, 

1 
1 

, 
1 

Ja
n-

91
 

Ja
n-

92
 J

an
-9

3 
Ja

n-
94

 J
an

 
D

A
TE

 
o 
O) 

" l i ro 
- 3 

r s 
00 

CO 

1 
c 
ro 

- 3 
CO 
CO 

— t i 
ro 

- 3 
h -
00 

- 3 

CO 

ro 
- 3 
OO 

~ li ro 
- 3 

9 
^ l i 

ro 
- 3 

t o 

9 h li 
ro 

. - 3 
3 
3 



'lij m 

i 

< 

CD 

z 
< 

1 

1 
o 
o 
o 
o 

1 1 1 

1 1 1 

1 1 u 

1 1 1 

1T r 

1 T r 

1 1 L 

-| T r 

1 1 L 

1 T |— 

1 T r 

-

1 1 , 

1 1 , 

1 1 , 

! 1 t-

- -1 - - | - - - -

1 1 1 
1 , 

1 1 , 

1 1 1 
1 1 , 

1 1 , 

1 1 , 

1 1 , 

- J _ _ l „ - _ - ^ 

1 ' 1 

1 1 , 

1 ' 1 

Z 1 ^ ^ " , 

1 ' 1 

I 1 

J L 

T r 

J L 

T r 

J L 

T f 

J L 

T r 

J u 

7 r 

J L 

_. 

1 1 

- L _1 _ -

- 1 1 

- 1 1 

- 1 1 _ -

- r n - ' 

- u _l ^ „ 

- U -1 - _ 

1 U ^ ^ 1 

- | i 
- 1 -

+ U 1 L A. L - l _ 

, 1 1 1 1 1 1 

, 1 1 1 1 1 1 

; 1 1 1 1 1 \ 
4 1J 1 L L. 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 Ll L m L 1 

, 1 1 1 1 1 1 

1 1 1 1 1 1 1 

, 1 1 1 1 1 1 

- - — f i n T r r t 

7 
"ro 
o 

CD 
CL 

C 
ro 
<u 
O 

4 l-t 1 L L 1 

T i n T r / ^ r 

J(\~\ 1 L U l_ 

M 
y n T r- r r 

-̂  1-1 1 L r L 

1' 

, 
1 1 1 1 1 1 1 1 

I 1 

- f L 

^ L 

- - - 4 '_ 

- , L 

- . L L 

- ' - -| r 

^ L 

- - 1 ' -

- •" - -j r 

- 1 1-

, 1 

T r L T -

4 L L i _ 

T r r T -

4 L L 4 -

T r r T -

4 L L 1 _ 

T L r T -

1 L L 1 -

T r r T ^ 

4 L L 1 _ 

l l l l 

T r r T -

1 L L 1 -

_ - - -

- - - .-

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 j 1 1 1 1 1 1 1 1 

o o o ^ 
p p T- C 

d ^ d c 

(7/Bm) NOIlVdlN30NO0 

o 
c 1 
ro 

- 3 

c 
ro 

- 3 

o 
o 

~ l i ro 
- 3 1 

cn 
1 9 

ro 
- 3 1 
CO 

9 
~ l i ro 

- 3 

9 
t i 
ro 

—3 

CO 

cn 
~ l i ro 

- 3 

IT) 

9 
~ l i ro 

- 3 

1 
1 

1 
I 

1 
1 

an
-9

1 
Ja

n-
92

 J
an

-9
3 

Ja
n 

D
A

TE
 
o 
O ) 

~ c 
ro 

- 3 

O) 
- 9 

t i 
ro 

- 3 

0 0 

- % 
ro 

- 3 

ro 
- 3 

to 

ro 

- 3 

I O 9 
t i 
ro 

- 3 

9 
c 

1 
• 

1 
g 

! 

-8
3 

Ja
 

V
a
lu

e
 p

i 

c: 
ro 

. - 3 

) 
3 

% 
o 

TJ 

1 
I 
n 



fUJ ^ 

1 -
co 
> C D 
LU ^ 
CO ^ 

zS 
< 
CD 

< 

^ 

-

" 

-

-

o 
o 
d 
o 

T r 

4 L 

7 r 

1 1 

7 r 

4 U 

7 r 

4 l~ 

J L 

+ L 

1 L 

T L 

J L 

-

-

-

" 

- 1 1 

_ 1 1 

- r - ] - -

- U - l 

~ 1 1 — 

- 1- _, - -

~ 1 1 

- l - H 

.- 1 1 

- _ - - -

- r- - I - -

_ L -J 

- - - r 1 

_ - _ 1 1 

- - - - , - 1 

-pi 

y 1 

- - - + ' 

o 
o 
d 

T r 

4 L 

7 r 

4 L 

7 r 

+ h 

7 r 

4 4-

1 1 

1 t -

-| r 

4 L 

r 

u 

^ 

-

-

(-

- r -

- 1 

1 

- r " 
1 

- u -

' [ ' 

- r "̂  

- 1 — 

1 

- 1- — 

- L -

- L -

l/6u 

- -

- -

J ) ^ 

, 1 1 1 1 1 1 , 1 

i i i i i 1 1 

11 i j i ' 1 1 

- t - * - ^ i 1 1 

•m 

i 
tmt>ii i 
z^\; "i 

, 1 1 1 1 1 1 1 

j i J l L L 1 -1 
, 1 1 1 1 1 1 1 

, 1 1 1 1 1 1 1 

, 1 1 1 1 1 1 1 

, 1 1 1 1 1 1 1 

, ' ( I I 1 1 1 

, 1 1 1 1 1 1 1 

l-l 4 U U 4 ^ 1 

l i i i 
1 i / r 1 1 , , 

i n 
, 1 If I 1 1 1 1 

, 1 J 1 1 , 1 , 

-[ l - l l f 1- U 4 - 1 

^ i , I I I 1 1 1 

i i i i i 
~ 7 r i T n r r ' i 

^ M + U l l + - l 

-iii|i 

1 

"to 

o 

CD 

o . 
3 
C 
ro 
<u 

U 

, 1 1 1 1 1 1 M l 

y IH T (- K / + - 1 

, 1 1 1 / l 1 1 

-f L / L L L 1 - 1 

£ , 1 1 1 1 1 , 1 

, 1 1 1 1 1 1 1 

m-i-7^^-i 

-, l- l -I L L L - , 

1 , 1 1 , 1 1 

o 
o 

JOIlVaiN30h 

-

-

-

-

-

-

JO 

- - - -^ 1-

- - - -J 1-

[ 1-

- - - -] h 

, 1 

, 1 

, 1 

, L 

1 1 

mr 
o 

d 

0 

-| T T r T -

1 J L L 1 -

1 7 T r T ^ 

-1 4 L U 4 -

1 7 r r 7 -

-1 4 4- L 4 -

I 1 I ! I 

n r r T -

1 + + 4- + -

n L L i -

I l l l l 

1 -t L (- + ~ 

1 i 1 L 1 _ 

1 t L r T -

1 1 L L 4 _ 

- -

~-

- -

- -

- -

_ - - -

— - ^ 

c 

c 

CM 
O 

ro 

- 3 

O 

~ ci 
ro 

- 3 

o 9 
c 
ro 

- 3 

9 
l i 
ro 

- 3 

00 
CJ) 

~ ci 
ro 

- 3 

N . 

cn 
- c 

ro 
- 3 
CO 
CJ3 

" t i 
ro 

- 3 

ro 

- 3 

O) c 
ro 

- 3 

CO 
O ) 

Ja
n-

91
 

Ja
n-

92
 J

a
n
 

D
A

TE
 

9 
t i 
ro 

- 3 

cn 
CO 

1 

1 

c 
ro 

- 3 

00 
00 

— t i 
ro 

- 3 

|-~. 
00 

- l i 
ro 

—3 

CO 
CO 

^ c 
ro 

- 3 

U3 
Op 

~ l i 
ro 

- 3 

u 9 
l i 
ro 

- 3 

CO 
00 

c 
ro 

. - 3 

) 
) 

Q. • 
3 

> 
g 



^/
lA

N
G

A
N

E
S

E
 V

S
. T

IM
E

 
M

W
-3

7 

_ 

c 
c 
c 
c 

' " ' ' ' ' 1 1 1 1 1 1 1 1 - 1 1 

I I I I I I I 1 1 ~ \ . i 1 , 1 , 1 1 1 1 

I I 1 1 " x l l l i l l i 1 
- 1 ^ l - l - l - l - ^ - ^ - - - | 4 M -̂  1- 4. - 1 - - , - P - ; : - r l-l ^ 1 - , - 1- 4 

I I 1 , 1 , 1 , 1 1 1 , p ^ + ~ l l 1 ' 1 
, , , . , 1 1 1 , 1 1 , , , 1 1 1 p 1 iTT 1 1 , 

' " 1 , 1 , , 1 , 1 11 i g , , 1 1 

- M i J - i - i - L - i - - - i i i - i i i i - i - - i 4 i - i L L g i - J 
l l l i l l i 1 , 1 1 1 1 1 1 1 i , 1 1 1 1 " \ l 1 

I I I I I I 1 1 , 1 1 1 1 1 1 1 1 , 1 1 1 1 1 i ^ n 

- I 4 I - I H - I - I - - 4 - - - , + H + + + - l - - | - - -

l l i l l l L I i l U i J - 1 1 1 

^ m i 1 , 1 1 1 1 1 1 1 r 

J 4 f - l -J - 1 - 1 -1 , 1 14 1 1 1 - 1 1. 

: i i l 
; ; ; ; / ; 
4 I J L l - ^ i - , - J 

:iii|ii 

y l j L 1 - 1 - u J 

, 1 1 1 1 1 1 1 

I I I I I I 1 1 , 1 1 1 1 1 1 1 1 / ( I I I I I I 1 

1 1 1 V i 

H T r i n - j - 1 — T , i n T L T - \ - i - V j n r r i - | — i 

_| L l - l -1 - 1 - J L , I I J 4 1 / 4 - 1 1. -r I J L U 1 - 1 1 

"1 T n - \ ' \ - T ~ \ ^ / | T n T T T - n ' 1 

-1 4 l - l H - 1 - 1 4 / , + 1 - 1 + + 4 - 1 

I I I I I I I I I ' ' ! ' ' ! ' ' ' 

111111 1/1 I I I I I I I I I 
i M I 1 1 , / 1 - -

m m / I I I I I I I I 1 1 
i i i > i 1 1 I I I I I I I I I 

- I t l - l - l - l - t- - r ~ | t , - t r 1- 1- - , , 

J l l - I - I - I - L - L - | 1 I J J- L 1 - 1 

a. 
3 
c: 
ro 
0 ) 

7 n r r r 1—1 

^ M 1- 1 - 1 - H + 

-im.' '_mm'- z 

y M r l - l - 1 1 

-̂  1J 1 1- 1 - L J 

J — — - , 4 1 - 1 - 1 4 — 1 - U - U - - -

l | i l l l 11 1 1 1 

J | J L U J - 1 - L - L 

-1 | - | t - l - 1 - , - i - l h 

J , . J L I J 4 - 1 _ I - - I 

1 — - | - , r i - i - , - | - r " i — — 

, 1 1 1 1 1 1 1 1 1 

4 - - - | H I - M 4 - l - h - H - - -

4 | - , h | - , - , ^ - ^ - - , 

J - | 4 L , - J J - , - L - L - _ -

1 1 I , , , 1 1 I I I I I I , 1 I I I I I I I I I , i , I i i i i 

3 O O O T 
3 O O , ^ C 

3 d 1-: d c 

(l/Bui) NOIlVaiN30NO0 

CM 
0 

- C 
ro 

- 3 

cp 
^ l i 

ro 
1 —3 

0 
0 

— t i 
ro 

—3 

CJ) 

cn 
l i 
ro 

—3 

CO 
0 3 

~ l i 
ra 

- 3 

f -

9 
c 
ro 

—3 

CO 
CJ) 

~ l i 
ro 

- 3 

1 0 
en 
c 
ro 

- ! 
ra 

- 3 

1 
' 

1
 

1
 

1
 

an
-9

1 
Ja

n-
92

 
Ja

n-
93

 
D

A
TE

 
- 3 

0 

cn 

—
•—

 
M

W
-3

7
 

c 
ra 

- 3 

O ) 

~ 1 
ro 

- 3 

0 0 
0 0 

~ cz 
ro 

- 3 

0 0 

^ l i 
ro 

- 3 

c: 
ro 

—3 

U3 

9 
c: 
ro 

- 3 

9 
t i 
ro 

- 3 

CO 

9 c 
ro 

. - 3 

3 
3 





APPENDIX D-7 

VANADIUM 

HydroSystems Management, Inc. 



fUJ 

I -
co 

Q 
< 
z 

H 

n 

J 

n 

J 

-1 

J 

H 

n 

J 

4 + 4 - 1 ' + 1 -

7 7 7 - r " 7 1 ^ 

4 4 J - I - 4 - 4 -

7 T T - | - 7 r -

I l l l l 1 
4 1 4 _ l _ ^ 4 - - l _ 

T t - i - r - + - 7 -

4 1 4 - 1 - 4 1 _ 

4 4 - 1 - I - + - + -

I I I I I I 
1 T 1 " 1 " T - T -

4 4 4 - 1 - 4 - 4 -
1 1 1 1 , 

"ro 
o 

CD 
a . 
D 
C 
ro 
<u 

O 

4 4 

1 I ^ 
' 1 ^ ^ ^ ' 

I I I 1 
1 1 1 I 
I - r" 7 1 -
I I I 1 
1 1 1 1 

4 - r- 4 L -
1 1 1 1 
I I I 1 
I I I I 

I I I 1 

1 , 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 

- 4 - - - _ ^ ( _ | - | - ( | . M | - - | - - - , - _ _ - - | - | - | - ( _ | - ( - - j - - 1 - ) - - - - -

- 7 - ~ - - j r i T i - r 7 - r - r - - r - - " ~ | ~ i n n - i ~ r n - - i — - , - - _ - -

- 4 ^ d l U U U 4 - 1 1 1 , - l - I J - l - l 1 1_. 1 , 

_ 4 - - / 4 L L l_ L i _ L - 1 L ,-1-1 J -1 _ !_ -1 - -1 1 

1 / , 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 
1 7 , 1 1 1 1 1 1 1 1 ' " i l l 

_ y ^ , _ H i - i - + - i — 1 — 1 - - i - i - H H - i - i — 1 — 1 - — 1 

/ 1 4 1 1 1 ( I I I I I I I 1 

1 1 I I I I I I I I \ 11 1 1 1 ! 1 1 1 
- 7 ^ - - ~ 7 r r r r 7 - r - 1 i , - i n n - n r n - - i • - n • ^ 

- 7 — j r r r r T - i i i - | ^ i n n - i ~ i 1 1 1 

1 1 ' ' 1 1 1 1 1 1 1 1 i 

-

-

-

-

_ 

-

~ 

-

o o 

0 3 
CJ) 

OO 
O) 

CJ) 

CO 

O) 

c m 

S Q 

00 

o o o 
o 

(l/Biu) NOIlVyiN30NO0 

ro 

o 
o 
d 



V
A

N
A

D
IU

M
 V

S
. 

TI
M

E
" 

M
W

-5
 

C 
c c 

-1 + + 1 -

l l l l 
n 7 7 T -

J 4 1 4 -

- 1 4 4 4 -

1 , 1 , 

-<. i T T -

-I J i J -

n 7 7 7 ^ 

- 1 4 1 4 -

i 1 1 1 

H 4 4 4 -

Jo 
1 o- r •' 

3 r 

J O -

n 7 7 7 ^ 

- 1 4 - 1 4 -

> > > 

- T — T -

- T - 7 -

- 1 L _ 

- 4 - 4 -

~ T - T -

- 1 - I -

-̂ T ~ T -

- 4 - 4 -

- 4 1- -

- 1 - 1 -, 

- T ~ 7 -

- 4 - 4 -| 

- t- •• r 1 

_ L H , 

1 " 1 1 

- t- . - p i 

- L - _. - - u 1 

_ L -. ^ 1 

- t p 

- r ' - " " r i 

- ^ — p i 

I I 1 1 

o o 
d 

(7/E 

^1J -

-1 n -

- l - l -

_ | J _ 

1 1 

- l - l -

mm 

-1 -1 -

"1 n ~ 

1̂ -1 _ 

iui) 

I I I 1 1 1 1 

- ; , 1 1 * - M r r 

- 1 1 1 1 I ' - i -

I • f 

-1—1 1 1 h-"-!" 

- I - J - - I ! - - i - + L L 

- i 1 — 1 ' " / " ~ 7 r r 

- U - | _ - J _ _ j i _ _ _ ^ U 1 -

- 1 1 ' " 7 " ' yh-U 

- r - i 1 1 T ^ L 

- L _ l 1 1 + L 1 -

'̂  r z - -\ ! ~ r r 

- U - l - ^ 1 ^ i _ | _ 

O 

O 

NOIlVyiN30NO0 

: 

-I-

1 

|-

- " 

- T -

- I--

1 

1 

" -

- - - - J 

C 
c 
c 

s 
- ti 

ro 
- 3 

ro 
- 3 

_ § 
C 
ro 

- 3 

CJ3 

9 
^ C 

ro 

- 3 

CJ) 
^ c 

ro 
—3 
N. 

9 
C 
ro 

- 3 

CO 
9 ~ ti 
ro 

- 3 

IC3 

9 
" l i ro —) 

9 
l i 
ra 

- 3 

1 
1

 1
 

1
 

1-
91

 
Ja

n-
92

 
Ja

n-
93

 
D

A
TE

 
ro 
- 3 

o 
cn 

i 
1 

1
 

1
 

1
 

1
 

1
 

1
 

1
 

, 
1

 
1

 
1

 
1

 
• 

1
 

-8
3 

Ja
n-

84
 

Ja
n-

85
 

Ja
n-

86
 

Ja
n-

87
 J

an
-8

8 
Ja

n-
89

 J
a
n
 

ct
io

n
. 

V
a
lu

e
 p

lo
tte

d
 I
s
 d

e
te

ct
io

n
 li
m

it.
 

c 
ro 

. - 3 
) 
) 
) 

1 
s 



(ki -̂  
1 

u 
Q 
< 
z 
$ J 

c 
c 
c 

- 1 - ^ 4 4 -

1 1 , , 

- , T T T -

- , J -L 4 -

- 4 4 4 4 -

- 4 4 4 4 -

1 1 1 1 

n "T T -[ -

l l l l 

- , .1 4 4 _ 

l l l l 

l l l l 

I I I 

H 4 4 -

"ro 
o 
O 
a . 

- 3 
C 
ro 
0 ) 

O 

n 1 T -

- , 4 4 -

-

• ' ' 

— + — T -

- T" — r -

_ 1- L _ 

- 4 - 4 -

- T - + -

_ 1 - 1 -

- T " 7 " 

_ 4 - 4 -

- 4 - 4 -

1 1 

r". 
_ 4 _ J -

1 1 

1 1 

- T ~ 7 " 

1 1 

- 4 - 4 -

1 1 

- T p l -

1 , I 

1 1 ' 

1 1 1 
- T , - | -

_ 1 , _ l _ 

_ 4- p l -

1 I 1 

_ 1 - - - - L I _ 

- T - - | - | -

- L ^ n 

""1 ,~n 

_ 1 ^ U 

- "̂  P i -

- 1 H ' -

~ r " ,~ r 

8 

(7/6 

1 

n -

n -

- t -

- f -

z -

-1 -

1 

1 

1 

1 

1 

-1 -

1 

I I I 1 . 1 
I I I I • 1 

- 1 1 1 1 * - | 

I ' l ' * ' 
I I I 1 . 1 
I I I 1 * " 1 

, , , , . 1 
I I I 1 * 1 

- r n - n - - 4 « - | 

I I I I * 1 
I I I 1 . 1 

- 1 1 1 i 

I I I 1 * 1 

- L j _ - ; - - _ ! _ - - ^ 1 

1 L 

1 r 

L 

1 

• 1 -

I 
- | 1 1 1 - y r 

- I 1 1 1 ^ u 

_ | _ - l - - l - - 4 - - - - - p l -

- 1 1 1 1 _,_L 

" 1 — i - - i 1 7 r 

o 
q 

NOIlViJlN30NOO 

\ 

-

-

-

\ 

-

- T -

- 1 -

- 4 -

— T — 

" \ T -

_ 1 Y 

1 

1 

- 1 -

1 

- T -

- 1 -

1 

1 

\ 

\ 

« 

_ _ 

V 

- - -

i 
c 

C^l 

o 
~ l i 

ro —) 
o 

^ c i 
ro 

- 3 

O 

-1 
—3 
CJ) 
O ) 

^ t i « 
- 3 

OO 
CJJ 

- 3 

9 
c 
(0 

- ! 
ro 

- 3 

15 
- 9 

cz 
ro 

- 3 

9 
c 
ro 

- 3 

1 
1

 
1

 
' 

1
 

an
-9

1 
Ja

n-
92

 J
an

-9
3 

D
A

T
E

 
- 3 

CV4 

C 

ro 
—3 

O ) 

^ 9 
c 
ro 

- 3 
CO 
CO 

^ l i 
ro 

- 3 

OO 
c 
ra 

- 3 

CO 
CO 

~ l i 
ro 

- 3 

I O 

ro 

- 3 

CO 

" l i 
ro 

- 3 

n 
CO c 
ro 

. - 3 

3 

3 

3 

.i 
i 

M 

1 
1 
5 
g 

1 
€> 
CD 
11 



fir 1̂ 

^ -

ii 
Q 
< 

z 
\lz 

1 
o o o 

J L L L J - L _ L 

H i - t - r H ~ l - - l -

J L L I J - L - I -

I l l l l 1 , 

4 f h 4 H - , t -

i r r r i - r - r 

4 i - ^ 4 4 - - l , -

1 T r T ~[ ' } r 

4 t ^ 4 - , - ^ - - ^ -

1 r r 

ro 
o 

' CD 
ca. 
3 
C 
ro 
CD 

O 

4 i. L 

1 1 1 

t 1 I 

1 1 1 

r -) - r - r 
1 1 1 

1 1 1 

1 1 1 

4 - ^ ^ ^ ^ 

1 1 1 

r -1 - I — r 

L 4 - 1 u 

1 1 1 

1 1 1 

1 , 1 1 1 1 1 1 1 1 

I I I I I I I I I * \ _ , 
1 1 1 1 1 1 1 1 1 1 * ^ 

- 1 ^ J L L 1 J - l , , , - 1 

I I I I I I I I 1 « 1 
I I I I I I I I I • 1 

1 , * 1 

, , 1 , , , , 1 , . 1 

1 11m I I 1 1 1 •1 

I ' I I I I I I I 1 • 1 
l l l l • 1 

I I I I I I I I I 1 * ' 
, 1 , r , 

1 I I I I I I I I 1 > 1 

- i 4 ^ 7 i m - r - - r - - ' - i 

-'1 i i r r r n ' , i i r 

- , - j 4 + - l - 4 - 4 - l 1 1 J -

- i | 7 r r r n - r - | '~ ' j ^ ' 

- , | 4 t t J - 4 - l - - , 1 - - / 

! 1 ' i ! 'i ! i i ! !• 
-i , 7 r r r n - " r ^ r - - i 

^ 1 ^ 4 L U 4 4 - 1 1 1 , 

- I | T " ^ r r - i - t — I ', 

- 1 | 4 J - L 1 4 - 1 t 1 1 

• I I I I I I I 1 
| I L L L J - L _ , , 

ii 1 m i l l I 
1 1 ' 

1 , , 1 

I I I I I I I I 

• I I I I I I I 1 
| T ^ t - ^ T - l - - L - - | - - - - -

• I I I I I I I I 
| , 1 1 1 1 1 1 1 

' I I I I I I I 1 
1 r 1 

1 1 
+ - I - H + H - 1 1 1 

1 , 1 1 , 1 1 

I I I I I I 1 1 

7 r r r 1 1 i i 

I l l l l I , 

I I I I I I 1 1 

T r r r i - i — i 1 

4 4 - ^ ^ 4 - l 1 1 — 

1 1 , 1 1 1 1 , 

I I I I I I 1 1 

- i r r r T - i — i 1 

4 ; - L i - 4 - U - U - - l . - - - - -

- T r r r - i ~ r - r - - i - - - - -

4 1 - U ^ 4 - U - U - - l - . - - _ -

I I I I I I 1 1 I 1 , , , 1 1 1 , 1 1 1 , 1 1 1 1 1 

O O T 
O T- c 

'1 9 c 

(n/6uj) NOIlVdiNSONOO 

eg 
o 

- ti 
ro - ) 
o 
ti 
ro 
-3 

8 
ti 
ro 
-3 

O) 

-? 
ro 

- 3 

CO zt 
ro 

ro 

- ! 
ro 

—3 

U3 9 
" li 

ro 
—3 

ro 
—3 

i 
1
 

1
 

1
 

i 

n-
91

 
Ja

n-
92

 J
an

-9
3 

D
A

TE
 

ro 
- 3 

r g 
- 9 

c 
ro 
-3 
03 
00 

CO 

T— 

II 

c 
ro 

—3 

CO 

_ 9 
c 
ra 

—3 

9 
~ ti 

ro 
- 3 

CO 

ro E 
—3 ~ 

-t 
(0 

—3 

9 li ro 
- 3 

CO 
00 
c 
ro 

. - 3 

3 
3 
3 

1 

i 
! 



--

V
A

N
A

D
IU

M
 V

S
. 

T
IM

E
) 

M
W

-1
8 

J 

^ ^ -J " 

L 
1 

o o q 

1 J J J -

1 -1 4 H -

J J J -I -

" l l l l 

-1 H T -1 -

1 J J J -

-| n T n -

-1 -1 J J -

-1 4 + -1 -

1 o ' o 
1 Q. -
1 3 

1 CD 
1 a> 

1 O 

-1 -1 -t -1 -

1 J J J -

- 4 - J -

- + - + -

- J - J „ 

1 - + -

- J - J _ 

- + - T -

- -I - 4 -

1 1 

- + - T -

L 1 -

I i^m 

-1 I 

- + - - - - -

- 4 -. p 

i /'l 
• 

1 

- + - - - - p-

^ 1 .- - _ - ,_-

I I I 1 

o o 
d 

(1/ 

1 

-,-

-i-

z 

-1-

-l-

Ba 

— 1 

__ 
1—1 "~~~~, 

-

/ 

-

-

) 

4_7-4^ 
I I I 1 1 1 

>m.i • ii 
1 1 ' " ^ " - " - ^ 4 1 
, 1 1 l ^ ~ \ ^ l 1 

-im^^immni 
^ - • . i i 

- h - N : -1 4 - - - - - [ - l -

i i X Ii 
- L _i 1 1 - V - - 4 L 

- 1—1 — 1 — m f-

- 1 1 - -ZL 1 _,.L 

\ i \ \ 1 ,1 

/ 1 1 ' 1 1 
/ - r 1̂ - -1 1 y r 

1 1 1 1 , 1 
- 1 1 1 1 ^ L 

1 1 1 1 , 1 

1 1 1 1 , 'i 

1 1 1 1 1 1 

- 1 1 1 1 ^ L 

1 1 1 1 _̂_ 1 

I I I 1 , 1 
I I I 1 , 1 

- 1 1 1 1 y 1 -

- L „ l - _ l 1 ^ L 
1 1 1 1 , 1 
1 1 1 1 1 1 

I I I 1 . 1 
I I I 1 1 

o 

NOIlVyiN30NO0 

h-

u 

u 

1 -

r 

- U 4 -

- l - T -

- ,_ 1 -

- 1 - 1- -

- r T -

- U 4 -

1 1 

- 1- f -

1 1 

_ L 4 -

--

--

- - ^ _ _ 

c 
c 
c 

Cvj 

9 c 
ro 

- 3 

- 9 
c 
ro 

- 3 

ro 

c 
ro 

—3 

00 

9 
ti 
ro 

- 3 

|-~ 
9 
t i 
ro 

- 3 
CD 
CJ) ~ l i ro 
- 3 
i n 
CJ) 
ti 
ro 

- 3 

CI 

ro 
—3 

CO 

o)Q 
ti 
ro 

- 3 

ro 
- 3 

O 

cn 

OO 

i 

c 
ro 

—3 
tJ) 
CO 
c 
ro 

- 3 

CO 
00 

^ l i 
- " 

1 -
00 
c 
ra 

- 3 

CZ 

ra 
-3 
If) 
—i 

9 
l i 
ro 

—3 

Ci 
oo c 
ro 

. - 3 

3 
3 

3 



V
A

N
A

D
IU

M
 V

S
. 

TI
M

E
 

M
W

-2
8
 

1 
8 
q 

h 1-
1 

1 
1 

1 

1 

1- 1-

r r 

L U 

r i -

L 1-

1 

r r 

"co 
o 

O 

-

-

-

-

-

Q. 

c 

CQ 

O 
1 1 
1 1 

- + — 

r T -

U- l 

_ 1 _ 

1 

h- + -

- T ~ 

U 4 -

( ^ 

1 1 1 ', 
l l l l 

l l l l I 

- - I -

- - I -

- -|-

^ r: 

- ' [ -

-

-

-

- - - - - f L I - h - | - + --

, T I ! r T 

f i " r , - r T " 

- , * - l - U t 4 -

, 1 1 1 1 1 

- -

Ji i i i i i i 
Iiiiiii i i 

:imiii i i 
* 1Ir 1 r r 1 i i i 

:lliiiiii i i 
. Ill 1 m i 1 1 

• III 1 1 1 I I I 1 

*" 1 

1 r r r 7 ( i i 

im i i i i 

Iiiii:' 
T r r r T - r - i 1 

T r r r 4 - | - - r - - i 

I I I I I I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

O O T 

(7/6ui) N0l iVyiN30N00 

CM 
O 

" " l i 
ro 

- 3 

- 1 
ro 

- 3 

O 
o 

— t i 
ro -> 

' 9 
c 
ro 

- 3 

CO - 9 
c 
ro 

- 3 
r -9 

^ t i 
ro 

- 3 
CD 
O) 

~ t i 
ro 

— 3 

U3 
O) 
l i 
ro 

—3 

cn 

^ c 
ro 

- 3 
CO 
03 

fit! 
- -^ !^ 
^ Q 

ro 
- 3 

r -

9 
^ c 

ro 
- 3 O 
cn 

- c 
ro 

~3 
cn 
CO 

- t i 
ro 

- 3 

' 9 
l i 
ro 

- 3 
h -
00 

00 
CM 

II 

1 
1

 
1

 
1

 
1

 
1

 

-8
3 

Ja
n-

84
 J

an
-8

5 
Ja

n-
86

 J
a
n

 

a
lu

e
 p

lo
tta

d
 is

 d
e
te

ct
io

n
 li
m

it.
 

. - 3 
3 
3 
3 

1 
t ; 

1 
i 



in 
S 
1-

co 
> 

2 
_) 
Q 
< 
Z 
< 

i> 

\ 

00 

^ 
2 

- n 7 T ^ n T ^ T • 

.-I J J J _i - -i. _ + . 

-"1 -I T -1 -1 - T - r • 

_ | J J J - 1 - 1 - 1 . 

- 1 - 1 4 4 - 1 - + - + 

-1 "1 7 n ~ i ~ T ^ T " 

-1 J J J - 1 - 4 - 1 -

- l T T T - | - T - r 

_ I J J J _ I - 1 _ 1 . 

1 ̂  -pr̂ -
D. > - • < • ^ 1 
3 1 1 1 1 
C 1 1 , 1 

0) 1 I 1 I 

O 1 1 1 1 

I l l l l 1 1 
^ n 7 7 - " l ~ T " T " 
I l l l l 1 1 

I l l l l 1 1 
-1 J 4 J -1 - J. _ 1 -

I l l l l 1 1 

i ^ l - Z : l 
'̂ '" -̂zr 
- 1 - • - , - l J 1 4 _ l - J i 

- L - I . J 4 1 J J Y L - I 

- 1 , - H + + + - l - L - f - ^ - l 

i i i i i i ^ i m 
- i , m T - n - / - 1 

- 1 | _ J 4 4 4 / l - l L - -

- I y | n T T T n - i - - i 

_ l / , J 4 1 J - l - l 1 

- [ — m : : r i " - m " -

_ j ^ - | - j . ^ _ j . - | - j _ „ j 

- U _ _ - - , - | J 1 4 - l - L - L - -

1 

I T T T l ^ r ' - l 

4 1 L 4 4 - , , 

J i L l J - L _ , 

4 + ^ 4 4 - H - , 

H T T T n - , , 

4 4 4 4 4 - , , 

- ' t ' - ' - " | - ' - - | 

J i i i J - L _ . , 

4 4 ^ 4 4 - ^ - 1 - - -

4 T r r 4 * i — 1 — -

4 4 L 4 -J - U _ U - -

_ _ _ . 

-

1 

o o 

00 
cn 

CO 
cn 

< 0 | 

S5Q 

c 
ro 

c 
ro 

o 
o 
o 

o 
o o 

o 

(l/Buj) NOIlVaiN30NO0 



in 

CO 
^ CM 
" * CO 

Q 
< 
Z 

15 

1 1 

1- 1-

1- ^-

L 1-

L |— 

L l_ 

"ro 
o 

O 

& 
c 
ro 
d) 

O 

r r 

L 1-

- l - ! - - - I -

-^ ! - i - - i -

- - ! - - - ! -

ZW: 

- U 1 - 1 1 -

O i i i i i i ^ i i i i 
I 1111 JH^mdm 
1 , 1 1 1 1 1 1 t 

; jt^i^zy^ 

1 

• , , 1 1 1 1 - 1 - i 

I I I I I I 1 , 

• I I I I I I 1 1 

1 , 1 1 1 1 1 1 1 1 
_ _ J _ _ ^ , 1 1 , , , 1 1 , 

7^^ r i l l II mi- I-.. I - --

i i i i i i i i i i : i i i i i i i i i i 
1 1 1 1 1 " ' , , 1 1 7 , , 1 

1 I I I I I I I I 1 «III mm 1 1 I 

'idz\\rd 

. - 1 , L L 1 _ L 1 _ I - - I _ - _ ' - - _ ^ 4 

1 

1 1 

l l l i l l i I 1 

. , _, L L 1- L 4 1 1 1 

1 1 , 1 1 , 1 , 

' I I I I I I I I 
i 1- L L J _ l _ - , 1 

I L L L J - , - - , . . - - 1 

i L L L J - l _ - l 1 

J 
I I I I I I r r - 1 

r r r r -t - 1 i- - - i 

4 L L L 4 - I 1 1 -

' 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

o 
o 

c n Q 

o 
cn 

oo 
00 

o o o 
o o o 

o 

(7/6uJ) NOllVaiNSONOO 
o 
d 

5 
s 



fUJ 

5s 
Q 
< 
Z 

r r r 

L U 1-

• r r r 

• r 1- | -

U U i -

• r 1- 1-

' r |— 1" 

S 
o 
C3. 

C 
ro 
Q) 

O 

" r |- i~ 

r r -

r T -

U 1 -

r T -

U 1 -

r T -

n r -

- - I -

--|-

' l -

- -1-

r - n • — , 1 1 1 — r — i 1 

iim*m 

y""mm^^ 
- _ l , L U U U 4 _ 

- - | f r r - r r j -

- -1 .., L U U L 1 -

n T + r r r T -

. _l _ ^ 1 U U U 1 _ 

- - 1 j T r r r T -

_ - l - - - - _ , L L U L l -

i mii- i / 
i iii^i^ 

- - I [ r r r r - T -

. - l - - _ - - , L U U L . 4 -

- ~ i - - - - - j r r r r T -

U -^- i i i 1 

1 

1 ' 
1 
1 
1 

1 

1 

1 
- - 1 - - -

1 

1 
1 

1 

1 \ ^ 

1 

1 

1 
1 

_ - 1- - -
1 

1 r 

/ I 

- - ! - - _ 

/ , 1 1 1 1 1 

^ 11II 1 I 
- " " - - - j T r r r T -

\ y;;; 

fZZZii 
_ / - - - - , X L U U 4 -

/ m i l 
~ - j T r r r - r -

-, 1 L L L 4 

J 1 1 1 1 1 

- - - - - | T r r r T -

L 
J 

•- j T L r r T -

- -

- -

- -

— 

— 

— 

— 

— 

1-

^ 

-

-

-

L 

'-

V 

L 

o 
c 

o o 

tJ) 
CJ) 

tJ) 

k ^ 
cnQ 

<33 
CO 

00 
00 

CO 
I 

c 

o o o 
o 
o 

(7/6ui) NOllVyiNBONOO 

o 
o 
d 



rm 
^ 
K 
(.n 
> 
^ 
_) 
Q 
< 
Z 
< l> 

n 

(4) 
CO 

^ 
^ 

.y 

I_ 

1 

!_ 

1 

r 

1 

1 

1 

-

1-

-

r I 

"S 
1 o 

O 

C 
CD 

— 

. L 

1 

1 1 

1 1 

1 1 
1 1 
1 i 
1 1 

1 1 
1 1 

- h- + -

1 t 
1 1 
1 1 

1 1 

\ K 

1 1 

1 1 

- L + -

- 1- 1 -
1 1 

- r J ~ 

- U 4 -
1 1 

1 1 

1 1 
1 1 
1 1 
I 1 

~ r J ~ 

1 1 

- U 4 -

1 1 

1 1 

1 I 

1 1 

~ r T ~ 

1 ' ' 

\Z^ 
J 1 1 

1 1 
- r T -

1 1 
1 1 

1 1 
1 1 

1 1 

--!-

- -|~ 

^ - 1 -

r. 

-~\-

- - — - : m > i 

i iir 
i ^ i 
i ii'^ 

- - I - " i + L 

" " i "1 7 !"< 

" - | \ T r 

- - i ; T r 

- -1 .-, 4 U 

_ - l - _ _ _ - . f L U 

I 
1 

r 1 111 
111 

|,, 

1 1 m ^ \ I I I I I I 

y fn - i ^ - j ^mr, , r n " " 

I I I 1 1 _, 1 1 1 1 1 1 1 

1 1 I I I I I I I I 

m-^-rt--im-^im:---
1 \ _ ' - •- I I 

i i i \ i i i i i i i ' 
i i i i \ iiiiiii i 
11 1 1 I \ 11II11 I 1 

i i i i i I j i i i i i 
i i i i '• m^ ' m 

r L T " i - - i " - - | - - - - - T r r r T ~ | - - | - - -

1 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

O) 
cn 

cn 
I 

c 

CD cn 

IO 
03 

O) 

k ^ 
o)Q 

c 
ro 

o 
<j) 

c 
ro 

c 
ro 

o 
o 
o 

o 

o 

(l/Biu) NOIlVyiN30NO0 



/A
N

A
D

IU
M

 V
S

. 
T

IM
E

>
 

M
W

-3
7
 

- 1 1 

- 1 -

-I-

-I-

vr:- ..'' n 

"5 
c 

J C 
c 
c 
0 
a 

C 

-<-

I 

- | -1 - r - | - - | -

- - - L J - - -

-1 - i - 1 1 — 1 -

- l - l . - U -1 ̂  -1 -

W'iZ 
1 1 1 I 1 

I Z-ZW"Z 
i l l l 1 
>> 1 1 1 1 

n4f r 

1 1 , , 1 1 , , , , , , , 1 1 , 

I ilill i i ^ ^ ' ^ i l i l i 
.i_ iiiiiimi^liiiii 
i i i i i i i imi^nrni 

i i i i i i i i > iiiii 
—1 T r i - | - | - 1 — 1 1 " / " ' j r r r r T -

i i i i i i i i i mmiiiii 
i i i i i i i i i i n i i i i 
T "" , r t 1 1 V 1 1 "^ / , r r r" r T " 

iiimipi i jimi 
i iiyn i i i iiiiii 

- _ J - - - _ - , - L - , - l - l _ L - l - - l - - J - - . - - . ^ L L I - l - 4 -

\ - ^ U l - , - , - J , , -J | l - U I _ l - 4 _ 

1 ' ' ' 1 1 1 1 

s ° 
O T-

(-|/6ui) NOIlVaiN30NO0 

c 
c 
c 

/ 

CM 
O 

— t 
ro 
- 3 

T -

o 
~ l i ra 

- 3 

O 

o 
— c 

ro 
—3 
O) 
O) 

— c 
ro 

- 3 

OO 

9 
— l i ro 

- 3 

ro 
- 3 

CO 
CJ) 

zk 
- 3 
i n 
en 
t i 
ro 

\- -^ 
- t 

9 c 
ro 

- 3 

1
1

1 

jn
-9

1
 

Ja
n-

92
 

Ja
n-

93
 

D
A

TE
 

- 3 

9 

II 

C 
ro 

- 3 

03 
00 

~ t i 
ro 

- 3 

CO 

op 
" l i 

ro 
- 3 

1 ^ - 9 
c 
ra 

- 3 
CO 
CO 

~ t i 
ro 

- 3 
U3 
00 

r ti 
ro 

- 3 

•<1-

ro 
- 3 

CO 
CO 

c 
ro 

_ - 3 
3 
3 

i 





APPENDIX D-8 

TETRACHLOROETHENE 

HydroSystems Management, Inc. 



u? 

h-

co 
> 
UJ 

z 
UJ 
X 
h-
UJ 

o 
CH 

o 
—1 
X 

o 
1 -
UJ 

c 
c 

c 

h J 

-

3 
3 

3 

-

-

-

_ 

-

-

-

1- -

L -

L -

r -

L — 

1 

— 

— 

— 

1 

- - - _ 

( 1 

1 

r -

h - - - - - - -

1 

H - -

I- — — _ _ _ — -

1 

!- — — _ . - - - -

p - - _ . 

1 

-

~ 

U 4 -

r 1 ' 

L J _ 

h T -

i 
]l 

1 

1 

1 

1 
1- -

U 4 

r 1 

u -

n ^ 

ro 
o 

a. 
3 
C 
ro 
o 
O 

1 

1 

-

-

- ^ • ' 

o 
o 

'6uj) NOI lVd lN 

- . 

—, 

i 

3C 

* 1 
•» H 

« 1 

-• H 

•• -1 

m 

- i 

-J 

r 

_ 

- -

1 

)NO0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- - J 

c 
c 
c 

g 
c 
(0 
—i 

9 
c 
ro 

- 3 

" 8 
ra 

- 3 

O ) 
_ 9 

c 
ro 

- 3 

9 
ci 
ro 

- 3 

ro 
- 3 
CO 
cn 

~ ti 
ro 

—3 

I O 
cn 

^ c 
ro 

- 3 

ro 
—5 

-9
1 

Ja
n-

92
 

Ja
n-

93
 

D
A

T
E

 
ro 
-3 
O 
9 
c 
ro 

" 3 

O) 
00 

- l i ro 

CO 

— ti 
ro 

- 3 

r-
9 ~ l i 
ro 

CM 

i 
II 

-8
5 

Ja
n 

s 
d
e
ta

ct
io

n
 1

 

c 
ro 

- 3 

ro 
- 3 

CO 
0 0 

ti 
ffl _ —) 

3 
3 
3 

•o 

i 
1 
1 
« 
ID 
II 



in] 

1 -

co 
> 
in 
z 
UJ 
X 

m 
O 
DH 

o 
_ l 
X 

o 
1 -
UJ 
1 -

i 
c 

- 4 -1 - ^ -

L 1 -1 - 1- -

m n~ r -

- 4 - l - t -

- _ _ - 4 . - - ; - U 4 

— 1 1 1 1 r ' ^ " ' 

_ - l [_ - - I L , . - L J 

1 1 

I"" *" "̂  

l i / 
- ~ i 1 1 i ' I r 1 

I I I 1 / 1 

i i i i / i i 

' i i ' i i 
_ - I - - 4 - - - l - - - - ) _ - _ - - - - -

1 1 1 

1 , 

1 

1 

1 - ^ 4 

J ' 

"ro 
o 
O 
Q. 
C 
ro 
03 

O 

I ' 
- 1 - J « -1 

1 1 « 1 

' * 

'l * ' 

1 1 * 

\ \ j 

- 1 - n f -

1 \ 

1 J 

/ 1 ' 
/ - I 1 — 

/ ' 1 

1 1 

1 1 

- 1- -4 - -

1 1 

\ 1 

> 
I 1 

I I 1 1 , 1 1 1 1 

I I 1 1 , 1 1 1 1 

I T 1 1 , 1 1 1 1 

1 1 1 1 I 1 1 1 1 

| _ _ ; _ - - 4 . - - _ _ l - - - - - - - _ 

- - r - - + - - - - i - - - - - - - -

- - I 1 1 

- - I - - - + - - - - 1 - - - - - - - -

" - r " " - T r " 

1 4 - - 1 

I I I m 

I I I I I I 1 1 j 1 1 1 1 1 1 1 1 

3 O T 

(l/Biu) NOI lVy iN30NO0 

g 
c 
CO -~> 

r l 
-3 

O 7? 
ro 

- 3 

O) 
CJ) 

^ l i 
ro 

k "^ 
CO 
CJ) 

l i 
ro 

- 3 

1 ^ 9 
l i 
ro 

- 3 

CD 

cn 
~ l i 

ro 
-3 
ID 
O) 

— C 
ro 

h ^ 

CJ) 

r § 
CO 

a?) 
opQ 
ro 

- 3 

9 
c 
ra 

- 3 

O 
CJ) 

IO 

II 

1 
1

 
I 

1
 

1
 

I 
1

 
1

 
1

 
t 

1
 

-8
4 

Ja
n-

85
 J

an
-8

6 
Ja

n-
87

 J
an

-8
8 

Ja
n-

89
 

Ja
n 

ua
 p

lo
tt
a
d

 I
s
 d

a
ta

c
ti
o
n
 l
im

it
. 

c 
ro -) 

CO 
CO 

c 
ro 

. - 3 

3 
3 
3 

5 

1 



muj^ 

co 

> 
UJ 
z 
LU 
X 
h-
UJ 

o 
CH 

2 
X 
O 
< 
CH 
\ -
in 

c 
c 

c 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 4 -

- 1 -

- -I -

i 
3 

- U -

- t- -

1 

1 

~ 1 — 

— L -

- r -

XT^ 

- - - I — 

~ ~ \ - - ~ 

r — ^ 

- J 1 

..--;m----
J> 

•mm" 
^ " ~ \ 

; / 

i / 

- - - Z - - -
/ 

1 

_ - _ . - p _ - - - - -

1 

L 1 

r m . 

- L + -

- L 4 -

§ 
3 
C3. 

C 
ro 
0) 

J 
, 1 

1 

1 1 

1 1 
z y ^ 

1 1 1 
o 
o 

(l/Bui) NOIlVyiN 

Z: 
/ : 

- H - -

1 

i r 
• ^ 

- - ) - - - + 

1 1 

1 1 

I I I 1 

30NOO 

- - - - _ _ 1 

C 

c 
c 

o 

CO 
~ i 

-f 
ro 

—3 

o o 
— c 

ro 
—3 

CJ) 

- 9 
c 
ro 

- 3 

CO 

9 
ti 
ro 

- 3 

CJ) 
— c 

ro 
- 3 

CO 

en ^ ci 
ffl 

- 3 

IO 
cn 
ti 
ro 

- 3 

C 
ro 

- 3 

1 
1 

1 
1 

1 
an

-9
1 

Ja
n-

92
 

Ja
n-

93
 

D
A

TE
 
o 
9 
l i 
ro 

- 3 

O) 

9 

CO 

1 

c 
ro 

—3 

00 

L? 
ro 

- 3 

r-. 
_ 9 

c 
ro 

- 3 

CO 

- 9 
ro ^ 

- ) c 

lO fl 

^ 9 1 
cz « 
ffl » 

~ 3 -rs 

9 t 
c 
ro 

—3 

CO 

9 c 
ffl 

_ - 3 
3 
3 
3 

s 

H 



in] 

h-
co 
> 
m 
z 
UJ 
X 
h-
UJ 

o 
DH 

o 
_J 
X o 
< 
CH 

UJ 

t y 

c 
c 
T 

c 

- 4 -

_ 4 -
1 

- T -

- ̂  -

- T -

- -; -

:> 

3 

- u -

- L -

- -1- -

- i 

- r -

- L _ 

- -

-H--i7--
1 1 1 / 

z 1 r \ . 

1 1. 1 V-

I I I \ 
1 1 1 • 

I I I V 

I ' l \ 
- - ^ 1 ^ L 

1 1 1 

1 1 - L 

1 1 1 

[ — 1 - r 

1 1 1 

_ - 4 1 L - -
1 1 1 

1 1 1 

- j _ - - | - - _ - p - - _ 

1 1 1 

1 1 1 

_ | _ 4 - l 1 - -

- L 4 - 1- -1 - -. 

- t- T - 1 1 - -

tl-i-
- 1 - -A - 1 - - 1 - -

" r 1 - r y i — 

- 1- 4 - , - - , \ - -

-" r T 

"ro 
o 
O 
£3. 

C 
ro 
0) 
O 

_ U 4 

1 1 
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APPENDIX E 

CONTAMINANT MASS-IN-PLACE ESTIMATION SUPPORTING DATA 

MAY 2001 MONITORING EVENT 

HydroSystems Management, Inc. 
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APPENDIX E-1 (CONT.) 
PLUME CONTOUR AREA CALCULATIONS 

FOR TOTAL CYANIDE AND FLUORIDE 
BASED ON RESULTS OF SAMPLING CONDUCTED MAY 2001 

Page 2 of 5 

ORMET CORPORATION 

HANNIBAL, OHIO 

TOTAL 

CYANIDE CONTOUR 

INTERVAL 

(from Figure 6) 

>40 mg/L 

30-40 mg/L 

20-30 mg/L 

10-20 mg/L 

1-10 mg/L 

>1 mg/L 

0.2-1 mq/L 

CONTOUR AREA 

in sqare feet 

(estimated using CAD* software) 

12,710 

77,513 

93,050 

292,478 

461,977 

15,982 

645J391 

1 1 

TOTAL 

FLUORIDE 

CONTOUR 

INTERVAL 

(from Figure 5) 

>100 mg/L 

50-100 (center) mg/L 

>50 mg/L 

10-50 mg/L 

4-10 mg/L 

CONTOUR AREA 

In sqare feet 

(estimated using CAD* software) 

13,532 

253,897 

20,348 

1,168,134 

347,175 

• CAD - Computer Aided Drafting 

HydroSystems Management, Inc. 



APPENDIX E-1 (CONT.) 
AVERAGE AQUIFER THICKNESS CALCULATIONS 

WITHIN EACH PLUME CONTOUR INTERVAL 
BASED ON RESULTS OF SAMPLING CONDUCTED MAY 2001 

Page 3 of 5 

ORMET CORPORATION 
HANNIBAL, OHIO 

TOTAL CYANIDE 

CONTOUR 
INTERVAL 

1 (from Figure 6) 

>40 mg/L 

30-40 mg/L 

20-30 mg/L 

10-20 mg/L 

1-10 mg/L 

>1 mg/L 

0.2-1 mg/L 

MONITORING WELL 
ID 

MW-18 

MW-18 

MW-18 

MW-2 
MW-16 
MW-31 
MW-35 

MW-5 

MW-16 
MW-28 

MW-32 
MW-36 
MW-37 

MW-39 

MW-15 
MW-17 
MW-28 
MW-31 
MW-34 
MW-40 
MW-42 

AQUIFER THICKNESS 
(in feet) 

21 

21 

21 

26 
33 
19 

11 

23 

33 
25 

15 
13 
15 

40 

19 
39 
25 
19 
31 

36 
44 

AVERAGE 
AQUIFER THICKNESS 

(b, in feet) 

21 

21 

21 

22 

21 

40 

30 

HydroSystems Management, Inc. 



APPENDIX E-1 (CONT.) 
AVERAGE AQUIFER THICKNESS CALCULATIONS 

WITHIN EACH PLUME CONTOUR INTERVAL 
BASED ON RESULTS OF SAMPLING CONDUCTED MAY 2001 

Page 4 of 5 

ORMET CORPORATION 
HANNIBAL, OHIO 

FLUORIDE 

CONTOUR 
INTERVAL 

(from Figure 5) 

>100 mg/L 

50-100 mg/L 

>50 mg/L 

10-50 mg/L 

4-10 mg/L 

MONITORING WELL 
ID 

MW-18 

MW-2 
MW-18 
MW-31 

MW-39 

MW-5 
MW-15 
MW-16 
MW-29 
MW-32 
MW-34 
MW-3S 
MW-36 
MW-37 
MW-40 
MW-42 

MW-11 
MW-28 
MW-29 

AQUIFER THICKNESS 

(in feet) 

21 

26 
21 
19 

40 

23 
19 
33 
40 
15 
31 
11 
13 
15 
36 
44 

28 
25 
40 

AVERAGE 
AQUIFER THICKNESS 

(b, in feet) 

21 

22 

40 

25 

31 

HydroSystems Management, Inc. 
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